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PREFACE. 



TDROGRESS and imprcvcfment cliancterifle ahnost erery art and 
-*- science ; and within the last few jean the science of Arithmetio 
lias received many important additions and improvements, which 
have api>eared from time to time successively in the different treatises 
published upon this subject. 

In the preparation of this work it has been the author's aim to 
combine, and to present in one harmonious whole, all these modem 
improvements, as well as to introduce some new methods and prac- 
tical operations not found in other works of the same grade ; in short, 
to present the subject of Arithmetic to the pupil more as a science 
than an art ; to teach him method$ of thought, and how to reason, 
rather than what to do; to give unity, system, and practical utility to 
the science and art of computation. 

The author believes that both teacher and pupil should have the 
privilege, as well as the benefit, of performing at least a part of the 
thiakmff and the labor necessary to the study of Arithmetic ; hence 
the present work has not been encumbered with the multiplicity of 
"notes," "suggestions," and superfluous operations so common to 
most Practical Arithmetics of the present day, and which prevent the 
cultivation of that self-reliance, that clearness of thought, and that 
vigor of intellect, which always characterize the truly educated mind. 

The author claims for this treatise improvement upon, if not supe- 
liority over, others of the kind in the following x>articulars, viz. : In 
the mechanical and typographical ttyU of the work; the open and 
attractive page; the progressive and scienMJic arrangement of the 
subjects; cleamess and conciseness of definitions; fullness and o/ccvr- 
racy in the new and improved methods of operations and aiwQiL'^%M *; 
brevity and perspicuity of rules ; and in the %i&ry Icwpge -auwhw oj 
examples pr^Mred and arranged witih special Te/eT»aceto t.'Kw.T i^ftc 
ff!iial tomif, an4 tAeir adaptaticm to tJu real^niMi^^ 
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answers to a part of the examples have been omitted, that the learner 
maj acqnire the discipline resulting from verifying the operations. 

Particular attention is invited to improvements in the subjects of 
Common Divisors, Multiples, Fractions, Percentage, Interest, Pro- 
portion, Analysis, Alligation, and the Roots, as it is believed these 
articles contain some practical features not common to other authors 
upon these subjects. 

The improvements in Percentage made necessary by the financial 
changes of the last few years are especially noticeable. The different 
kinds of United States Securities, Bonds, and Treasury Notes are 
described^ and their comparative value in commercial transactions 
illustrated by practical examples. The difference between GK>ld and 
Currency, and the corresponding difference in prices, exhibited in 
trade, are taught and illustrated, and many other things that every 
commercial student and business man ought to know and understand. 

It is not claimed that this is a perfect work, for perfection is im- 
possible ; but no effort has been spared to present a clear, scientific, 
comprehensive, and complete system, sufficiently full for the busi- 
ness man and the scholar ; not encumbered with unnecessary theories, 
and yet combining and systematizing real improvements of a practical 
and useful nature. How nearly this end has been attained the intel- 
ligent and experienced teacher and educator must determine. 

The Authob. 



NOTICE. 

This book has been newly electrotyped in the latest and best style 
of typography. No change has been made in the text, except to cor- 
rect positive errors, drop a few obsolete terms from the tables, and in 
place of " Gold Investments " and the Colonial Currency of shillings 
and pence, some practical matter has been substituted. 

These improvements are designed to give new life to a book that 
has proved its real merits by the very large circulation it has obtained. 

BaooKLTN, Jaju^ 1888. 
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PRACTICAL ARITHMETIC. 



DEFINITIONS. 

!• Quantity is any thing that can be increased^ dimin 
Ished, or measured. 
2« Mathematics is the science of quantity. 
3. A Unit is oney or a single thing. 
4* A Number is a unit, or a collection of nnits. 

5. An Inte^r id a whole number. 

6. The Unit of a Number is one ol the collection of 
units forming the number. Thus, the litnt of 23 is 1 ; of 
23 dollars, 1 dollar ; of 23 feet, 1 foot. 

7. liike Numbers are numbers that have the same kind 
of unit Thus, 74, 16, and 250 ; 7 dollars and 62 dollars ; 
4 feet 6 inches, and 17 feet 9 inches. 

8» An Abstract Number is a number used without 
reference to any particular thing or quantity. Thus, 17 ; 
865; 8540. 

9« A Concrete Number is a number used with refer- 
ence to some particular thing or quantity. Thus, 17 dollars ; 
365 days ; 8540 men. 

1. The unit of sn abstiact number ia 1, and Is called VkUg, 
S. Concrete numbers are, Xij aome, called PawmtMUs Jftmnbtn, Pmominatkm 
■leans tbe name of the imit of a conerele number. 

10« Arithmetic is the Science of numbers, and the Art 
f f computation. 

11. A Sign is a character used to indicate an operatioUn 
f r for abbreyiating an expression. 

12. A Rule is a prescribed method for performing an 

operation. 

- — 

\. Define quantity'. Mathematics. A unit. A nxunbei. Iol Vfi&»^gEst. 
Vhe nnii of a maaber. Like nmnbeiB. An «beftx««JC Ti\as^^D«t« K. 
'oncrete uamber. The. unit of an abstract immYiQt. iKgMimNiafci 
timbeiB. Azitbmetic A slgii, or eymboL A x^e. 
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l^OTATIOH" AITD I^UMEEATION. 

13* Notation is a method of writing or expressing nain- 
bers by characters. 

14. Numeration is a method of reading numbers ex 
pressed by characters. 

15. Two systems of notation are in general use — ^thb^ 
Roman and the Arabic. 

The Boman Notation is eupposed to have been first used by the Homans ; hence 
its name. The Arabic Notation was introduced into Enrope hj the Arabs, by wh«m 
it was supposed to have been invented. Bnt investigations have shown ttiat it was 
adopted by them abont 600 years ago, and that it has been in nse among the Hin- 
doos more than 2000 years. From tliis latter lact it is sometimes called the InOkm 
SctaUon, 

The Bomak Notation. 

16. Employs seven capital letters to express numbers. 
Thns, 

Letters. I V X L C D M 

Vaiues. One. Five. Ten. Fifly. h,2S^ hSd^ tbSSnd. 

!?• The Roman Notation is founded upon five principles^ 
as follows : 

1st. Repeating a letter repeats its value. Thus, 11 repre* 
sents two, XX twenty, CCC three hundred. 

2d. If a letter of any value is placed after one of greater 
value, its value is to be added to that of the greater. ThuB, 
XI represents eleven, LX sixty, DC six hundred. 

3d. If a letter of any value be placed before one of greater 
value, its value is to be taken from that of the greater. 
Thus, IX represents nine, XL forty, CD four hundred. 

Define notation. Numeration. What systems of notation are now 
In ffeneral nee f From what are theii i\«me« ^frrcA^ NH\i«^ vxam^bkA 
to egress unmbers in the Roman no!tBA\oTi*l "VAisXi \a ^^-^^Nml^ <A 
eMcbf T^at is the first prindple ol ca^l\>XDa»^i^^ ^««sq^\ '^\:2a^\ 
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4tli. If a letter of any yalne be placed between two letters, 
each of greater yalne, its yalne is to be taken from the sum 
of the other two. Thns, XTV represents fonrteen, XXIX 
tweniy-nine, XCFV ninety-f onr. 

5th. A bar or dash placed oyer a letter increases its yalne 
one thousand times. Thns, V signifies flye, and V flye thon- 
land ; L fifty, and L fifty thousand. 

Table ov Boha^ Notatiok. 



I = One. 


XX = Twenty. 


n " Two. 


XXI '* Twenty-one. 


in " Three. 


XXX " Thirty. 


IV " Four. 


XTi " Forty. 


V " Blve. 


L " Fifty. 


VI " Six 


LX " Six^. 


Vn " Seven. 


TiXX " Seventy. 


Vlll " Eight. 


LXXX •• Eighty. 


1 X " Nine. 


XC " Ninety. 


X " Ten. 


** One hundred. 


IX " Eleven. 


CO " Two hundred. 


XII " Twelve. 


D »* Five hundred. 


Xlli" Thirteen. 


DC '* Six hundred. 


XIV " Fourteen. 


M '* One thousand. 


XV " Fifteen. 


MC " One thousand one hundred. 


XVI " Sixteen. 


MM " Two thousand. 


XVU '* Seventeen. 


X " Ten thousand. 


XVm " Eighteen. 


C " One hundred thousand. 


XIX ** Nineteen. 


M ** One million. 



The system of Boman notation Is not well adapted to the pnrposes of niimerica] 
calculation ; It is principally confined to the nnmhering of chapters and sections of 
books, pnhUc documents, etc. 



Express the following nnmbers by letters : 

1. Eleven. 

2. Fifteen. 



Ans, XL 
Ans. 



Fourth? Fifth? Repeat the table. What is the value of LVII ? 

cLXxm? xcvra? cdxxxii? xcix? xycxai nikoc^'x^xsa 

-myXSrvCDLXXXIXI To what osee is the BomKa itfAai^i^ la 
piindpally ooaSned f 

1* 
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8. Twenty-five. 
4 Thirty-nine. 
6. Forty-eight 

6. Seventy-seven. 

7. One hundred fifty-nine. 

8. Five hundred ninety-four. 

9. One thousand five hundred thirty-eighl 

10. One thousand nine hundred ten. 

11. Express the present year. 

The Aeabio Notation. 

18. Employs ten characters or figures to express num** 
bers. Thus, 

Figures. 0123 466789 

NameSm Cipher. One. Two. Three. Four. Fiye. Six. Sey«i. Vif^i, Nine. 

19. The first character, or cipher^ is called naughty be- 
cause it has no value of its own. The other nine characters 
are called signifiamt figures, because each has a value of its 
own. 

20. The significant figures are also called Digits, a word 
derived from the Latin term digitus, which signifies ^92^^. 

21* The naught or cipher is also called 7iothing, and zero. 

The ten Arabic characters are the Alphabet of Arithmetic, 
and by combining them according to certain principles, all 
numbers can be expressed. We will now examine the most 
important of these principles.* 

23. Each of the nine digits has a value of its own. 
hence any number not greater than 9 can be expressed by 
one figure. 

* Fracttonal and decimal notation, and the notation of compound nnmben, will 
it ditcoBfled in their appropriate places. 



an used to express nambeTB in t\ie kt«3o\cTio\a^oti^ What 
^ o/ each f What general name Va gWen \o Wi^ fsv^o^&nbsA 
Why t Cambers less than ten, \iow ex^teis^*^ 
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S3. As there is no single chancter to represent ten, we 
exfnm it hj writing the unit, 1, at the left cdt the cipher, 0, 
thus, IOl In the same manner we represent 



4teii8, 5teii8, •tens, 7t«Dt, 8t«Dt, %UlU^ 
«r «r or or or or or 

TUitj, '^orty, Flftj, Sixty, SeTonty, BigMy* I^Mly, 

80; 30; 40; 50; 60; 70; 80; 90. 

24* When a number is expressed by two figures, the right 
hand figure is called units, and the left hand flguro t^fis. 

We express the numbers between 10 and 20 by writing 
ihe 1 in the place of tens, with each of the digits respoo* 
tively in the place of units. Thus, 



Twdvt, TUrtMB, IWrtMB, FUImb, Witowi, 8>Tli»«m, llglilMa, NiMlMti 

11, 12, 13, U, 15, 16, 17, 18, 19, 

In like manner we express the numbers between 20 and 
30, between 30 and 40, and between any two sncoessivo tons. 
Thus, 21, 22, 23, 24, 26, 26, 27, 28, 29, 84, 47, 56, 72, 93, 
The greatest nuniber that can be expressed by two figures 
is 99. 

25* We express one hundred by writing the unit, 1, at 
the left hand of two ciphers, or the number 10 at the loft 
hand of one cipher ; thus, 100. In like manner wo write 
two hundred, three hundred, etc, to nine hundred. Thu*;, 

One Two Three Four Fire Six Seren Bight Nine 
fcoadnd, btmdnd, baBdrtd, himdNd, hoadnd, boadndi bondnd, hattdn4| buudrtii 

100, 200, 300, 400, 500, 600, 700, 800, 900. 

36. When a number is expressed by throe figures, the 
right hand figure is called units, the second figure, tens, and 
the left hand figure, hundreds. 

As the ciphers have, of themselves, no value, but are 
always used to denote the absence of value in the places they 

Tens, how expressed ? The right hand ftgut^ ceXViiddLt '^\«X^ "^ 
hand Ggnre, what f What ia the greatest numbei t\i«Xi c»Si\)^ vk^c 
bf two ^firorw f One hundred, how expressed^ "WViea ^xflr^ofc^ 
expjwsed by three Sgurea, what names axe gWen to «i^^ 
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occupy, we express tens and units with hundreds, by writ- 
itig, in place of the ciphers, the numbers representing the 
tens and units. To express one hundred fifty we write 1 
hundred, 5 tens, and units ; thus, 150. To express seven 
hundred ninety-two, we write 7 hundreds, 9 tens, and 2 
units; thus^ 

I i I 

m b^ S 
7 9 2 

The greatest number that can be expressed by three figures 
is 999. 

Examples for Practice. 

1. Write one hundred twenty-five. 

2. Write four hundred eighty-three. 

3. Write seven hundred sixteen. 

4. Express by figures nine hundred. 

6. Express by figures two hundred ninety. 

6. Write eight hundred nine. 

7. Write five hundred five. 

8. Write five hundred fifty-seven. 

37. We express one thousand by writing the unit, 1, at 
the left hand of three ciphers, the number 10 at the left 
hand of two ciphers, or the number 100 at the left hand of 
one cipher ; thus, 1000. In the same manner we write two 
thousand, three thousand, etc., to nine thousand ; thus. 

One Two Three Pour Five Six Seven Eight Nine 

ttootand, thoaaaiid, ihooaand, Chooiaud, thoosaad, Ihoaaand, ihonMnd, thomand, thoimiidk 

1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000. 

28. When a number is expressed by four figures, the 
places, commencing at the right hand, are units, tens, hun- 
dreds, thousands. 

7/sf0 of the cipher, what ? Greatest nuiabet t\\a.\. casi be expressed by 
>e Sgurea? One thousand, how expreeae^*! 'Bsyw lajMsj ^^gossai 
i ? Names of each ? 
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To express himdreds, tens, and units with thoasands, we 
write in each place the figore indicating the number we wish 
to express in that place. To write four thousand two hun- 
dred sixty-nine, we write 4 in the place of thousands, 2 in 
the place of hundreds, 6 in the place of tens, and 9 in the 
place of units ; thus. 



^ a g I 

^ n H p 
4 2 6 9 

The greatest number that can be expressed hjfour figures 
is 9999. 

Examples fob Pbactice. 

Express the following numbers by figures : 

1. One thousand two hundred. 

2. Five thousand one hundred sixty. 

3. Three thousand seven hundred forty-one. 

4. Eight thousand fifty-six. 
6. Two thousand ninety, 

6. Seven thousand nine. 

7. One thousand one. 

8. Nine thousand four hundred twenty-seven. 

9. Four thousand thirty-five. 

10. One thousand nine hundred four. 

Eead the following numbers : 

11. 76 ; 128 ; 405 ; 910 ; 116 ; 3416 ; 1025 

12. 2100 ; 5047 ; 7009 ; 4670 ; 3997 ; 1001. 

29* Next to thousands come tens of thousands, and next 
to these come hundreds of thousands, as tens and huuilreds 
come in their order after units. Ten thousand is expressed 
by removing the unit, 1, one place to the left of the place 

Greatest number expressed by four figuieB*t Tcnaa oi ^QMy<aawA8 
how expressed f ^ondredfl of thousands 1 
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of thonsandSy or by writing it at the left hand of four 
ciphers ; thus, 10000 ; and one hundred thousand is ex- 
pressed by removing the unit, 1, still one place further to 
the left, or by writing it at the left hand of five ciphers ; 
thus, 100000. We can express thousands, tens of thou- 
sands, and hundreds of thousands in one number, in the 
same manner as we express units, tens, and hundreds in one 
number To express five hundred twenty-one thousand 
eight hundred three, we write 5 in the sixth place, counting 
from units, 2 in the fifth place, 1 in the fourth place, 8 in 
the third place, in the second place (because there are no 
tens), and 3 in the place of units ; thus. 



^rf 

•e 



-4 



o 

B 
5 2 18 3 



tt^ *^5 e « ^ s 



The greatest number that can be expressed hjjive figures 
isL 9W^9 ; and by six figures, 999999. 

Examples fob Practice. 

Write the following numbers in figures : 

1. Twenty thousand. 

2. Forty-seven thousand. 

3. Eighteen thousand one hundred. 

4. Twelve thousand three hundred fifty. 

5. Thirty-nine thousand five hundred twenty-two. 

6. Fifteen thousand two hundred six. 

7. Eleven thousand twenty-four. 

8. Forty thousand ten. 

9. Qixty thousand six hundred. 

10. Two hundred twenty thousand. 

11. One hundred fifty-six thousand. 

hundred forty thousanA t\iTe^\iUTAt^d, 

— - ' — —"^^ -~- 

im2>er expressed by fiv© fi.gux©a 1 ^Vx. ^svxx«i^\ 
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13. Five hundred one thousand nine hnndred dzty-fonr. 

14. One hundred thousand one hundred. 

15. Three hundred thirteen thousand three hundred 
thirteen^ 

16. Seven hundred eighteen thousand four. 

17. One hundred thousand ten. 
Bead the following numbers : 



18. 


5006; 


12304 

4 


; 96071; 


6470; 2034ia 


19. 


36741; 


400560 ; 


; 13061; 


49000; 100010. 


20. 


200200; 


75620 ; 


; 90402; 


218094; 100101. 



For conyenience in reading large numbers, point them off, 
by commas, into periods of three figures each, counting from 
the right hand or unit figure. This pointing enables us to 
read the hundreds, tens, and units in each period with 
facility. 

30. Next above hundreds of thousands we have, succes- 
sively, units, tens, and hundreds of millions, and then fol- 
low units, tens, and hundreds of each higher name, as seen 
in the following : 



Pebiods. 



I^AMS. 



NUMBBATIOK TaBLB. 
6ih 5th. 4tlL 8d. 



2d. 



1st. 






Orders 

OP 

Units. 
Number. 






4 6, 



1M 
8 6, 



4 8, 




8 7 0, 

The number is read 580 qnadrilUon, 45 triUion, 870 bUlion, 86 
mUlion, 408 thooaand 60. 

How may Sffarea be pointed off? One nuliioxk, \io^ fcc v ty ^ 
Next period above millkma, what ? Qiv« the iiJBacn» f]& «aidDk w 
penoa. 
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This is called fhe French method of pointing off the periods, and is the one hi 
general use in this country. 

31* Figures occupying different places in a nnmber^ as 
units^ tenSy hundreds^ etc.^ are said to express different 
orders of units. 

Simple units are called units of the first order. 
Tens " " " " " second " 

Hundreds " " " " " third *' 

Thousands " " " " " fourth *' 

Tens of thousands " " " " '' fifth " 

and so on. Thus^ 452 contains 4 units of the third order^ 
5 units of the second order, and 2 units of the first order. 
1,030,600 contains 1 unit of the seventh order (millions), 3 
units of the fifth order (tens of thousands), and 6 units of 
the third order (hundreds). 

Examples pob Practice. 

Write in figures, and read the following numbers : 

1. One unit of the third order, four of the second. 

2. Three units of the fifth order, two of the third, one of 
the first. 

3. Eight units of the fourth order, five of the second. 

4. Two units of the seventh order, nine of the sixth, four 
of the third, one of the second, seven of the firsi 

5. Three units of the sixth order, four of the second. 

6. Nine units of the eighth order, six of the seventh, three 
of the fifth, seven of the fourth, nine of the first. 

7. Four units of the tenth order, six of the eighth, four 
of the seventh, two of the sixth, one of the third, five of th« 
second. 

8. Eight units of the twelfth order, four of the eleventh, 
«dx of the tenth, nine of the seventh, three of the sixth, five 

% two ot the third, eight of the first 

Units of different ordeie aiQ ^\i»X1 
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32* From the foregoing explanations and illustrations^ 
several important principles are derived, which we will now 
present. 

Ist. Figures have two values. Simple and LocaL 

The Simple Talue of a figure is its value when taken 
alone ; thus, 2, 5, 8. 

The Liocal Yalue of a figure is its value when used with 
another figure or figures in the same number ; thus, in 842 
the simple values of the several figures are 8, 4, and 2 ; but < 
the local value of the 8 is 800 ; of the 4 is 4 tens, or 40 ; 
and of the 2 is 2 units. 

When a figure occupies units* place, its simple and local valnes are the same. 

2d. A digit or figure, if used in the second place, ex- 
presses tens ; in the third place, hundreds ; in the fourth 
place, thousands ; and so on. 

3d. As 10 units make 1 ten, 10 tens 1 hundred, 10 hun- 
dreds 1 thousand, and 10 units of any order, or in any place, 
make one unit of the next higher order, or in the next 
place at the left, we readily see that the Arabic method of 
notation is based upon the following 

Two General Laws. 

I. The value of units of the different orders increases from 
right to left^ and decreases from left to right, in a tenfold 
ratio. 

IL Every removal of a figure one place to the lefty increases 

its heal value tenfold ; and every removal of a figure one place 

to the right, diminishes its local value tenfold. 

Thus, 

6 is 6 units. 

60 is 10 times 6 units. 

600 is 10 times 6 tens. 

6000 is 10 times 6 hundreds. 

60000 is 10 times 6 thousaaida. 



MntpTinaple derived ? What is the simple vaVxie ol «b^«i;\w«>1 Yfi«B^^ 
Second principle f Third f First law ol Ai&bic Tio\A\\.oii*l ^w^aa- 
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4th. The local yalne of a figure depends upon its place 
from nnits of the first order^ not upon the yahie of the 
figures at the right of it. Thus, in 425 and 400, the value 
of the 4 is the same in both numbers, being 4 units of the 
third order, or 4 hundred. 

Care ehoold be taken not to mistake the local value of a flgnie for ttie valiie of thfl 
whole number. For, although the vahie of tbie 4 (hundreds) is the same In tlie two 
onmbers. 4S5 and 400, the value of the whole of the first number is greater than tbtt 
tf the second. 

6th. TSYerj period contains three figures (units, tens, and 
hundreds), except the left hand period, which sometimes 
contains only one or two figures (units, or units and tens). 

33. As all the principles upon which the writing and 
reading of whole numbers depend have now been analy^sed. 
we wiU present these principles in the form of rules, 

^ Rule fob Notatiok. 

I. Beginning at the Uft handy write the figures belonging 
to the highest period, 

II. Write the hundreds, tens, and units of each successive 
period in their order, placing a cipher wherever an order 
Qf units is omitted. 

BULE FOB NUMEBATIOK. 

I. Separate the number into periods of three figures each, 
commencing at the right hand. 

II. Beginning at the left hand, read each period separately, 
and give the name to each period, except the last, or period 
of units. 

34. TTntil the pupil can write numbers readily, it may be 
well for him to write several periods of ciphers, point them 
off, and over each period write its name ; thus, 

' TrillionB, BiDlons, MilUons, Thousands, Units. 

000, 000, 000, 000, 000, 



^ple f What cautiou is gl-ven*! 'E\l\3a.^fcci!d^<ei*l "^xsS^ 
JVumeration t 



KOTATIOK AND NUMERATION. 19 

and then write the given numbers underneath^ in their 
appropriate places. 

ExEBCisEs IN Notation and Numeration. 

Express the following numbers by figures: — 
4a, H^' 1. Four hundred thirty-six. 

2. Seven thousand one hundred sixty-four* 
- JSu Tweniy-six thousand twenty-six. 
- -4. Fourteen thousand two hundred eighty. 
6. One hundred seventy-six thousand. 

6. Four hundred fifty thousand thirty-nine. 

7. Ninety-five million. 

— S. Four hundred thirty-three million eight hundred six- 
teen thousand one hundred forty-nine. 
9. Nine hundred thousand ninety. 

10. Ten million ten thousand ten hundred ten. 

11. Sixty-one billion five million. 

13. Five trillion eighty billion nine miUion one. 

Point off, numerate, and read the following numbers:-* 



13. 8240. 

14. 400900. 

15. 308. 

16. 60720. 



21. 370005. 

22. 9400706342. 

23. 38429526. 



17. 1010. 

18. 67468139. 

19. 5628. 

20. 850026800. I 24. 74268113759. 

25. Write seven million thirty-six. 

26. "Write five hundred sixty-three thousand four. 

27. Write one million ninety-six thousand. 

28. Numerate and read 9004082501. 

29. Numerate and read 2584503962047. 

30. A certain number contains 3 units of the seventh 
ower, 6 of the fifth, 4 of the fourth, 1 of the third, 5 of 
the second, and 2 of the first ; what is the number ? 

31. What orders of units are contained in the nun* 
290648? 

82. What orders of JwitB are contained, m ^^ iK 
I0S7050 ? 
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ADDITIOIS". 

Mentax Exercises. 

35. 1. Henry gave 5 dollars for a vest, and 7 dollars 
for a coat ; what did he pay for both ? 

Analysis. He gave as many doUais as 5 dollars and 7 dol]an\ 
which are 12 dollars. 

2. A farmer sold a pig for 3 dollars, and a calf for 8 dol- 
lars ; what did he receive for both ? 

3. A drover bought 5 sheep of one man, 9 of another, 
and 3 of another ; how many did he buy in all ? 

4. How many are 2 and 6 ? 2 and 7 ? 2 and 9 ? 2 and 8? 
2 and 10 ? 

5. How many are 4 and 5 ? 4 and 8 ? 4 and 7 ? 4 and 9 ? 

6. How many are 6 and 4? 6 and 6 ? 6 and 9 ? 6 and 7? 

7. How many are 7 and 7 ? 7 and 6? 7and8? 7andlO? 
7 and 9? 

8. How many are 5 and 4 and 6 ? 7 and 3 and 8 ? 6 and 
9aDd5? 

36. From the preceding operations we learn that 
Addition is the process of uniting several numbers d 

the same kind into one equivalent number. 

37. The Sum or Amount is the result obtained by the 
process of addition. 

38. The sign, +, is called plus, which signifies more. 
When placed between two numbers, it denotes that they are 
to be added j thus, 6 + 4, shows that 6 and 4 are to be added. 

39. The sign, =, is called the sign of equality. When 
placed between two numbers, or sets of numbers, it signifies 
that they are equal to each other ; thus, the expression 
6 + 4=10, is read 6 plus 4 is equal to 10, and denotes that 
jhe numbers 6 and 4, taken together, equal the number 10. 

DeSne addiHoiu The sum. ox (ixiioxniti ^\^ ol «^^^Qii^\ Of 
e^iuditvt 
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21 



40. When the amount of each colninn is less 
than 10. 

1. A fanner sold some hay for 102 dollars^ six cows for 
162 dollars^ and a horse for 125 dollars; what did he 
receive for all ? 

Analysis. Arrange the numbers so thai 
units of like order shall stand in the same 
column. Then add the columns separately, 
for conyenience commencing at the right hand, 
and write each result under the colunm added. 
Thus, we have 5 and 2 and 2 are 9, the sum of 
the units ; 2 and 6 are 8, the sum of the tens ; 
1 and 1 and 1 are 3, the sum of the hundreda 
Hence, the entire amount is 3 hundreds 8 tens 
and 9 units, or 389. 

Examples fob Pbactiob. 



Amoitiit, 



OPERATION. 

102 
162 
125 

389 



(2.) 


(3.) 


(4.) 


(5.) 


ovndB 


BodB. 


Cents. 


Bays. 


132 


245 


312 


437 


243 


321 


243 


140 


324 


132 


412 


321 



Ans. 699 

6. What is the sum of 144, 321, and 232 ? Ans. 697. 

7. What is the amount of 122, 333, and 401 ? Ans. 856. 

8. What is the sum of 42, 103, 321, and 32 ? Ans. 498. 

9. A droyer bought three droves of sheep. "The first con- 
tained 230, the second 425, and the third 340 ; how many 
Bheep did he buy in all ? Ans. 995. 

Case II. 

41. When the amount of any colnmn eqnals or 
exceeds 10. 

1. A mevchsnt pays 725 dollars a year ioi \i\ife x^'Vik. ^1 ^ 

Ogse lis what f Qiy^ ezplanatioii. Caa» 11 Va ^\k»X\ j 
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store, 475 dollars for a clerk, and 367 dollars for other 
expenses ; what is the amount of his expenses P 

OPERATION. Analysis. Arranging the nnm* 

JR^^ bers as in Case I, we first add the 

§ § a oolonm of units, and find tlie som to 

725 ^ ^^ units, which is 1 ten and 7 

units. Write the 7 units in the place 
475 

of units, and the 1 ten in the place of 

^o< tens. The sum of the figures in the 

Slim of the imtti, 17 column of tens is 15 tens, which is 1 

^f» hundred, and 5 tens. Write the 

™^ ** ® *"' 6 tens in the place of tens, and the 

Sum of the hundreds, 14 j hundred in the place of hundreds. 

Total amount, 1567 Ne^ add the column of hundreds, 

and find the sum to be 14 hundreds, 
which is 1 thouflHuod and 4 hundreds. Write the 4 hundreds in the 
place of hundreds, and 1 thousand in the place of thousands. Lastlj, 
by uniting the sum of the units with the sums of the tens and hun- 
dreds, we find the total amount to be 1 thousand 5 hundreds 6 tens 
7 units, or 1567. 

This example may be performed by another method^ 
which is the common one in practice. Thus: 

OPERATION. ANAiiTBis, Arranging the numbers as befcHre, we add 
725 the first column and find the sum to be 17 units ; writ- 
475 ^8 the 7 units under the column of units, we add the 
o/>nr 1 ^^ ^ the oolunm of tens, and find the sum to be 18 

L tens ; writing the 6 tens under the column of tens, we 

1567 add the 1 hundred to the column of hundreds, and find 
the sum to be 15 hundreds ; as this is the last oolunm, 
write down its amount, 15 ; and the whale amouTU is 1567, as before, 

1. TTnitfl of the game order are written in the same colnmn ; and when the enm 
In any colnmn is 10 or more than 10, it produces one or more units of a higher order, 
wliich must he added to the next column. Thitt process is sometimes called ** car- 
rying the tens." 

2. In adding, learn to prooonnce the partial results without naming the nnmhers 
separately ; thus, instead of saying 7 and 5 are 12, and 5 are 17, simply pronounce 
the results, 7, 12, 17, etc 



^ve AZDlttuUfom Seooud expUmatioiu VTVi^^i \a tsikaslX. Vj <sk:c7)« 
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42. From the preceding examples and illustrations we 
deduce the following 

BuLE. I. Write the numbers to he added so that tlie units 
of the same order shall stand in the same column; that is, 
units under units, tens under tens, etc, 

II. Commencing at units, add each column separately, and 
VJrite the sum underneath, if it be less than ten, 

ILL If the sum of any column be ten or more than ten, writk 
the unit figure only, and add the ten or tefis to the next column, 

TV, Write the entire sum of the last column. 

Proof. 1st. Begin with the right hand or unit column^ 
and add the figures in each column in an opposite direction 
from that in which they were first added ; if the two results 
agree, the work is supposed to be right Or, 

2d. Separate the numbers added into two sets, by a hori- 
zontal line; find the sum of each set separately ; add these 
sums, and if the amount be the same as that first obtained^ 
the work is presumed to be correct. 

By the methods of proof here 0yen, the nmnbers are nnited in new combbuiF 
tions, which render it almost impossible fbr two precisely similar mistakfts ts 
fxxiiir. 

The first method is the one commonly used in bnsiness. 

Examples fob Practice. 



/ 






(2.) 


(3.) 


(^) 


(5.) 


(6.) 


vnes. 


Inches. 


Tons. 


Feet. 


Bnshdi. 


24 


321 


427 


1342 


3420 


48 1 


479 


321 


7306 


7021 


96 


165 


903 


5254 


327 


82 


327 


278 


8629 


97 


250 ; 

* 


1292 


1929 


22531 


l(j«ft5> 



Rule, £r8t Step 1 Second? Tbirdl ¥o\xiV\j.1 ^^'^^-^n:^!^^^ 
BeooDd f Upon what principle are thfise m^Ckioea ol vn«^ tsasoa^x 
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(7-) 


(8-) 


(9.) 


(10.) 


Hoon. 


Tmn. 


rifH^pif, 


Bodi. 


347 


7104 


3462 


47637 


506 


3762 


863 


3418 


218 


9325 


479 


703 


312 


4316 


84 


26471 


424 


2739 


57 


84 



11. 42 + 64 + 98+70+37 == how many? Ans. 311. 
j 12. 312 +425 + 107 +391 +76 = how many? ^ 

Ans. 1311. 1: 
13. 1476+375+891+66+80 = how many? 

Ans. 2888. 
14 87042 + 1379 + 809 + 127 + 40 = how many ? 

Ans. 39397. 

15. What is the sum ot one thousand six hundred fifty- 
fdx, eight hundred nine, three hundred ten, and ninety-f onrf 

Ans. 2869. ^ 

16. Add forty-two thousand two hundred twenty, ten 
thousand one hundred five, four thousand seyenty-fiye, and 
five hundred seven. Ans. 56907. 

17. Add two hundred ten thousand four hundred, one 
hundred thousand five hundred ten, ninety thousand six 
hundred eleven, forty-two hundred twenty-five, and eight 
hundred ton. Ans. 406556. 

18. What is the sum of the following numbers : seventy- 
flvo, one thousand ninety-five, six thousand four hundred 
thirty-five, two hundred sixty-seven thousand, one thousand 
four hundred fifty-five, twenty-seven million eighteen, two 
hundred seventy million twenty-seven thousand? 

Ans. 297303078. 

19. A man on a journey traveled the first day 37 miles, 
the second 33 miles, the third 40 miles, and the fourth 
35 miles ; how far did he travel in the four days ? 

20. A wine merchant has in one cask 75 gallons, in 
r 66, in a third 57, in a fourth 83, in a fifth 74, and 

67 f how many gaIioIia\laia\i!^^XL^'t Au%. ^)t\ 
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21. An esiaie is to be shared eqnallj by fonr beirs, and 
the portion to each heir is to be 3754 dollars ; what is the 
amonnt of the estate ? Ans. 15016 dollars. 

22. How many men in an army consisting of 52714 in- 
fantry, 5110 cavalry, 6250 dragoons, 8927 light-horse, 928 
artillery, 250 sappers, and 406 miners ? 

23. A merchant deposited 56 dollars in a bank on Mon 
day, 74 on Tuesday, 120 on Wednesday, 96 on Thursday 
170 on Friday, and 50 on Saturday; how much did he 
deposit during the week? 

24. A merchant bought at public sale 746 yards of broad- 
cloth, 650 yards of muslin, 2100 yards of flannel, and 250 
yards of silk ; how many yards in all? 

25. Five persons deposited money in the same bank ; the 
first, 5897 dollars; the second, 12980 dollars; the third, 
65973 dollars; the fourth, 37345 dollars; and the fifth as 
much as the first and second together; how many dollars 
did they all deposit ? Ans. 141072 dollars. 

26. A man willed his estate to his wife, two sons, and 
four dau^ters ; to his daughters he gaye 2630 dollars apiece, 
to his sons, each 4647 dollars, and to his wife 3595 dollars; 
bow much was his estate? Ans, 23409 dollars. 



<; 



(27.) 


(28.) 


(29.) 


(30.) 


(31.) 


476 


908 


126 


443 


180 


890 


871 


324 


298 


976 


915 


669 


603 


876 


209 


307 


245 


891 


569 


314 


841 


703 


736 


137 


563 


633 


421 


617 


910 


842 


234 


127 


143 


347 


175 


143 


354 


274 


256 


224 


636 


781 


631 


324 


135 


246 


436 


276 


46^ 


%»% 



J9 
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B2. A man commenced farming at the west, and 
the first year^ 724 bushels of com; the second year^ 3498 
bushels; the third year, 9872 bushels; the fourth year, 
9964 bushels; the fifth year, 11078 bushels; how many 
bushels did he raise in the five years ? Ans. 35136 bushels. 

33. A has 3648 dollars, B has 7035 dollars, C has 429 
dollars more than A and B together, and D has as many 
doUars as all the rest; how many dollars has D? How 
many haye ail ? Ans. All haye 43590 dollars. 

34. A man bought three houses and lots for 15780 dollars, 
and sold them so as to gain 695 dollars on each lot; for how 
much did he sell them? Ans. 17865 dollars. 

35. At the battle of Waterloo, which took place June 18th, 
1815, the estimated loss of the French was 40000 men; of 
the Prussians, 88000; of the Belgians, 8000; of the Hano- 
yerians, 3500; and of the English, 12000; what was the 
entire loss of life in this battle ? 

36. The expenditures for educational purposes in Kew 
England for the year 1850 were as follows : Maine, 380623, 
dollars; New Hampshire, 221146 dollars; Vermont, 246604 
dollars; Massachusetts, ^42^73^ doUars; Rhode Ismnd, 
136729 dollars ; and Gonnecticut,^308^)dollars ; what was 
the total expenditure ? Ans. 2840801 dollars. 

37. The eastern continent contains 31000000 square 
miles; the western continent, 13750000 ; Australia, Green- 
land, and other islands, 5250000 ; what is the entire area of 
the land surface of the globe ? 

38. The population of (New Tork^ 1850, was 515547 ; 
Boston, 136881; Philadelphia, 340045; Chicago, 29963; 
St. Louis, 77860; New Orleans, 116375; what was the 
entire population of these cities ? Ans. 1216671. 

39. The population of the globe is estimated as follows: 
North America, 39257819 ; South America, 18373188 ; En* 
rope, 265368216; Asia, 630671661; Africa, 61688779; 

^^3444082 ; what ib t\i<& toVj^ ^o^^^"^^ ^^ ^ 
ff to this estimate ? Ana. \^^^^^n^S^ 
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40. The railroad distance from New York to Albany is 
144 miles; from Albany to Buffalo^ 298; from Buffalo to 

(CleTeland,)l83 ; from Cleveland to Toledo, 109 ; from To- 
ledo to Springfield, 365 ; and from Springfield to St. Louis, 
95 miles ; what is the distance from New York to Si Louis ? 

41. A man owns farms valued at 56800 dollars ; city lots 
valued at 86760 dollars ; a house worth 12500 dollars, and 
other property to the amount of 6785 dollars ; what is the 
entire value of his property ? Ans. 162845 dollars. 



(42.) 


(43.) 


15038 ^ 


26881 


f404 '^ 


12173 


34971 


39665 


30359 


33249 


6293 


6318 


2875 


4318 


16660 


34705 


64934 


80597 


80901 


95299 


7444 


8624 


57068 


53806 


17255 


18647 


32543 


41609 


40022 


35077 


56063 


46880 


33860 


41842 


17548 


26876 


28944 


36642 


16147 


29997 


38556 


44305 


234882 


262083 


39058 


39744 


152526 


169220 


179122 


198568 


7626 


8735 



(44.) 
41919 
19577 
74736 
66768 
12673 
7193 
51365 

155497 

183134 
16845 

111139 
35902 
82182 
75153 

132936 
82939 
44424 
65586 
52839 
83211 

622294 
78861 

353428 

386214 
17005 



(45.) 

93808 

41371 

110525 

102936 

17087 

13251 

112110 

220619 

225255 

68940 

176974 

86590 

149162 

109355 

283910 

112511 

72908 

157672 

86160 

119557 

839398 

117787 

«1^4^ 



1218099 



1395860 
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SUBTRAOTIONi 

Mei^tal Exebgises. 

43. L A farmer^ having 14 cows, sold 6 of them; how 
many had be left ? 

AjfALTsn. He had na many kffc as 14 oows Ibbb gowb» whkh tie 
8 oowa. 

fL Stephen^ haying 9 marbles, lost 4 of them ; how many 
had he left? 

3. If a man earn 10 dollars a week, and spend 6 dollars 
for provisions, how many dollars has he left ? 

4. A merchant, having 16 barrels of flour, sells 9 of them; 
how many barrels has he left ? 

5. Charles had 18 cents, and gave 10 of them for a book; 
how many cents had he left ? 

6. James is 17 years old, and his sister Julia is 5 years 
younger ; how old is Julia ? 

/ 7. A grocer, having 20 boxes of lemons, sold 11 boxes; 
how many boxes had he left ? 

8. From a cistern containing 25 barrels of water, 15 ba^ 
rels leaked out ; how many barrels remained ? 

9. Paid 16 dollars for a coat, and 7 dollars for a vest; 
how much more did -the coab cost than the vest ? 

10. How mauy are 18 less 5 ? 17 less 8 ? 12 less 7 ? 

11. How many are 20 less 14 ? 18 less 12 ? 19 less 11 ? 

12. How many are 11 less 3 ? 16 less 11 ? 19 less 8 ? 
20 less 9 ? 22 less 20 ? 

44* Subtraction is the process of finding the difierence 
between two numbers of the same kind. 

45« The Minuend is the number to be subtracted from. 

The Subtrahend is the number to be subtracted. 

ise sabtzactioQ t Minueud^ Qra;\3to»2[i«!i^\ 
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47. The DIfSsrence or Remainder is the result ob- 
tained by the process of subtraction. 

The minnend tnd tubtrabend mnst be Hlte numbers ; thnF« 6 dollani from 9 dol- 
lars leave 4 doUara ; 6 apples from 9 apples, leave 4 apples ; bat it would be absiud 
to say 5 apples from 9 dollars, or 6 dollars ftt>m 9 apples. 

48. The sign^ — ^ is called minus, which signifies less. 
When placed between two numbers^ it denotes that the one 
after it is to be taken from 'the one before it. Thus^ 8—6 
=2 is read 8 minus 6 equals 2, and shows that 6, the sub- 
trahend, taken from 8^ the minuend, equals 2, the 
remainder. 

Case L 

49. When no figure in the subtrahend is greater 
than the oorresxKmding figure in the minuend. 

1. Prom 574 take 323. 

OPERATION. Analysis. Write the less number tin- 

Hixraend, 574 der the greater, with units under units. 

Subtrahend, 323 *®^ "^^^ *«^» ^^ » ^^ ^^^ » 1"^® 

underneath. Then, beginning at the right 

Kemainder, 251 j^and, subtract separately each figure of 

the subtrahend from the figure above it in 
the minuend. Thus, 8 from 4 leaves 1, which is the difference of the 
units ; 2 from 7 leaves 5, the difference of the tens ; 3 from 5 leaves 2, 
the difference of the hundreds. Hence, we have for the whole differ- 
■Qoe, 2 hundreds 5 tens uxd 1 unit, or 251, 



Examples foe Peactice. 

(2.) (3.) (4.) (6.) 

Mianend. 876 676 367 925 1 

Subtrahend, 334 415 152 213 

Bemainder, 542 261 215 TS."]^ 



Cage I hi whaJL^ Give OTp\aii»iA«u. 



(&) 

987 


(9.) 
498 


m 


178 




Bemftinden. 
1133. 




4502. 




8024S. 




1313L 




222310. 




22203. 




82343. 




604400. 




31324L 
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(6.) (7.) 
From 876 732 
Take 523 522 



./ 10. From 3276 take 2143. 
IL From 7634 take 3132. 
13. From 41763 take 11521. • 
13. From 18346 take 5215. 
14 From 397631 take 175321. 

15. Subtract 47321 from 69524 

16. Subtract 16330 from 48673. 

17. Subtract 291352 from 895752. 

18. Subtract 84321 from 397562. 

19. A farmer paid 645 dollars for a span of horses and 
a carriage, and sold them for 522 dollars; what did h6 
Jose? 

20. A man bought a mill for 3724 dollars, and sold it for 
4856 dollars ; what did he gain ? Ans. 1132 dollars. 

21. A drover bought 1566 sheep, and sold 435 of them; 
how many had he left ? Ans, 1131 sheep. 

22. A piece of land was sold for 2945 dollars, which was 
832 dollars more than it cost ; what did it cost ? 

23. A gentleman willed to his son 15768 dollars, and to 
his daughter 4537 dollars; how much more did he will to 
the son than to the daughter ? Ans. 11231 dollars. 

24 A merchant sold goods to the amount of 6742 dollars, 
and by so doing gained 2540 dollars; what did the goods 
ooBthim? 

25. K I borrow 15475 dollars of a person, and pay him 
4050 dollars, what do I still owe him ? 

26. In 1850 the white population of the TJnited States 
was 19,553,068, and the slave population 3,204,313 ; whak 
was the difference ? 

£Z TAepopuIation of Great BTil«iiim\'^^\^%&W,936,468, 
mnd oiEnghaicL alone, I(),V^56l,88B \ ^Toat ^w^i^^^SStosaRfcX 
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Case IL 

50. When any figure in the subtrahend is greater 
than the corresponding figure in the minuend. 

L From 846 take 359. 



Sobtnbendf 
Benudnder, 



OFBRATIOK. 

(7) (18) (W> 

8 4 6 

3 5 9 



4 8 7 



AvALTBis. In tliifl example we 
cannot take 9 onita troai 6 onitfi 
From the 4 tens we take 1 ten, which 
equals 10 onits, and add to the 6 
units, making 16 units ; 9 units from 
16 unite leave 7 unite, which we 
write in the remamder in unite* place. As we have taken 1 ten Ircmi 
the 4 tens, 8 tens onlj are left. We cannot take 5 tens from 8 tens ; 
so from the 8 hundreds we take 1 hundred, which equals 10 tens, and 
add to the 8 tens, making 18 tens ; 5 tens from 18 tens leave 8 tens, 
which we write in the remainder in tens' place. As we have taken 
1 hundred from the 8 hundreds, 7 hundreds only are left ; 8 hundreds 
from 7 hundreds leave 4 hundreds, which we write in the remainder 
in hundred place, and we have the whole remainder, 487. 

The mimlMn written over tlie mionend are used simply to explain more deaily 
tbe method of sabtncting; fn pzactloe the process should be performed mentsllys 
and these mimbers omitted. 

The following method is more in accordance with prao* 
tice. 
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Akaltbisl Knee we cannot take 9 uidts from 6 
units, we add 10 units to 6 un^ts, making 16 units ; 
9 units from 16 units leave 7 units. But as we have 
added 10 units, or 1 ten, to the minuend, we shall 
have a remainder 1 ten too large, to avoid which, we 
add 1 ten to the 5 tens in the subtrahend, making 6 
tens. We can not take 6 tens from 4 tens ; so we 
add 10 tens to 4, making 14 tens ; 6 tens from 14 
lens leave 8 tens. Now, having added 10 tens, or 1 hundred, to the 
minuend, we shall have a remainder 1 hundred too large, unless we 
add 1 hundred to the 8 hundreds in the subtrahend, mAlring 4 hun^ 
dreds ; 4 li^undreds from 8 hundreds leave 4 hundreds, and we have 
fBor the total remainder, 487, the same as before. 



846 
859 

487 



OmmnUwbMtt (i^VB explanatioKk. Seoond «z9mAi^^^n&. 



82 SIlCPXil KUMBBBS. 

The process of adding 10 to the ndmieiid is sometimes called berivmimj 10, ai 
that of adding 1 to the next flgore of tlie subtrahend, carrfflmff one. 

51. From the pieceding illogiaiitions we hftye the fot 

lowing 

Stjle. L Write the less number under the greater, plao 
ing waits of the same erder in the same column, 

II. Begin at the right hand, and take each figure of tkk 
iubtrahend from the figure above it, and write the resuU wh 
derneath. 

IIL If awg figure in the subtrahend be greater than the 
corresponding figure above it, add 10 to thai upper figure be- 
fore subtracting, and then add 1 to the next Ufl hamd figure 
of the subtrahend. 

Pboof. Add the remainder to the sabtrahend, and il 
their snm be e^ual to the minuend^ the work i9 Bapposed 
to be right, 

EXAKFLES FOB PbAOTIGB. 



Binaend, 


(2.) 

873 


(3.) ^ 
7432 ^ 


(4.) 

1969 


(6.) 
8146 ' 


Subtrahend, 


538 


6711 


1408 


4377 


Bematnder, 


335 








Prom 


(6.) 

OaOoiu. 

3176 


(7.) 

Bnahalo. 
9076 


(8.) 

HUM. 

7330 


(9.) 
6097 


Take 


2907 


4567 


3871 


3809 


Prom 


(10.) 

Dollars. 

76377 


(11.) 

Bods. 

67777 


(12.) 

Acres. 

900076 


(13.) 

Feet. 

767340 


Take 


45761 


46699 


899934 


6039 



T9^&alddw0XQean by borrowing 10*1 B^caxtfo^^l ^\i^%a!iidw^i»is^\ 

Pwwft 
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14. 479-^383 =: how manyP 

15. 6593—1807 = how many? 
16L 17380--3417 = how many? 
17. 80014^43190 = how many P 
1& 282731'-90756 = how many? 
19. From 234100 take 9970. 

2a From 345673 take 124799. 

21. Fiom 4367676 take 256569. 

22. From 8467310 take 987631. 

23. From 941000 take 5007. 

24 From 1970000 take 1361111. 

25. From 290017 take 108045. 

26. Take 3077097 from 7045676. 

27. Take 9999999 from 60000000. 
2& Take 220202 from 4040053. 
29. Take 2199077 from 3000001. 



Am. 97. 

Ans. 4780. 

An$. 139G3. 

Ans. 36824. 

Ans. 191975. 



Ans. 4111107. 
Ans. 2479679. 

Ans. 935993. 

Ans. 608889. 

Ans. 3968579. 

Ans. 50000001. 

Ans. 8819851. 

Ans. 800024. 

Ans. 7623024. 



3a Take 377776 from 8000800. 

31. Take 501300347 from 1030810040. 

32. Subtract nineteen thousand nineteen from twenly 

/oueandten. Ans. 991. 

33. From one million nine thousand dx take twenty thou- 
sand four hundred. Ans. 988606. 

34. What is the difiEerence between two million seven 
thousand eighteen^ and one hundred five thousand seven- 
teen? 

Examples OoicBiiaira Additiok akd Subtbaotion. 

52. 1. A merchant gave his note for 5200 dollars. Ho 
paid at one time 2500 dollars^ and at another 175 dollars ; 
what remained due P Ans. 2525 dollars, 

2. A traveler who was 1300 miles from home^ traveled 
homeward 235 miles in one week, in the next 275 miles, in 
the next 325 miles^ and in the next 280 miles ; how far had 
he still to go before he would reach home ? Ans A%& TQ!!^fi» 

3. A Bum deposited in bank 8752 doUax^ *, \iedkxe;^ Q 
4XB0 tinw 4234 dallara, ut aaother 1700 dolVaaca,«A.QS!LO^ 
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dollars, and at another 49 dollars; how much had he remain- 
ing in bank? Ans. 1807 dollars. 

4 A man bought a farm for 4765 dollars^ and paid 750 
dollars for fencing and other improvements ; he then sold 
it for 384 dollars less than it cost him ; what did he receiye 
for it P Ans. 6131 dollars. 

6. A forwarding merchant had in his warehouse 7520 bap 
rels of flour ; he shipped at one time 1224 barrels, at anothet 
time 1500 barrels, and at another time 1805 barrels ; how 
many barrels remained ? 

6. A had 450 sheep, B had 175 more than A, and 
had as many as A and B together minus 114 ; how many 
sheep had G? Ans. 961 sheep. 

7. A farmer raised 1575 bushels of wheat, and 900 bushels 
of com. He sold 807 bushels of wheat, and 391 bushels of 
com to A, and the remainder to B ; how much of each did 
he sell to B? Ans. 768 bushels of wheat, and 509 of com. 

8. A man traveled 6784 miles ; 2324 miles by railroad, 
1570 miles in a stage coach, 450 miles on horseback, 175 
miles on foot, and the remainder by steamboat ; how many 
miles did he travel by steamboat ? Ans. 2265 miles. 

9. Three persons bought a hotel valued at 35680 dollars. 
The first agreed to pay 7375 dollars, the second agreed to 
pay twice as much, and the third the remainder ; what was 
the third to pay ? Ans. 13555 dollars. 

10. Borrowed of my neighbor at one time 760 dollars, at 
another time 379 dollars, and at another 450 dollars. Having 
paid him 1000 dollars, how much do I still owe him ? 

Ans. 579 dollars. 

11. A man worth 6709 dollars received a legacy of 3000 
dollars. He spent 4379 dollars in traveling ; how much had 
he left ? 

12. In 1850 the number of white males in the United 
States was 10026402, and of white females 9526666 ; of 

K<5 males, and Bb'^^b^^ i^xckaX*^ ^^tq native 
Bj of both were tomgii\>oTYi^ Aiva* %9tAS2K^S^ 
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Mektal Exeboises. 

53. 1. What will 4 pounds of sugar oost^ ac 8 oenis a 
pound? 

An ALTBis. Eonr ponnds wUl cost as much as the price, 8 cents 
taken 4 times ; thuSt 8 + 8 + 8 + 8=82. But instead of adding, we-ma/ 
say,— since one pound cost 8 cents, 4 pounds will cost 4 times 8 cents, 
or 82 cents. 

^. If a ream of jiaper cost 3 dollars, what will 2 reams 
cost? 

3. At 7 cents a quart, what will 4 quarts of cherries 
cost? 

4. At 12 dollars a ton, what wiU 3 tons of hay cost? 4 
tons ? 5 tons ? 

5. There are 7 days in 1 week ; how many days in 6 weeks? 
In 8 weeks ? 

6. What will 9 chairs cost, at 10 shillings apiece ? 

7. If Henry earn 12 dollars in 1 month, how much can 
he earn in 5 months? in 7 months? in .9 months? 

8. What wiU 11 dozen of eggs cost, at 9 cents a dozen? 
At 10 cents ? At 12 cents ? 

9. When flour is 7 dollars a barrel, what must be paid for 
7 barrels? for 9 barrels ? for 12 barrels ? 

10. At 9 dollars a week, what will 4 weeks' board cost f 
7 weeks' ? 9 weeks'? 

11. If I deposit 12 dollars in a savings bank every month, 
how many dollars will I deposit in 6 months ? In 8 months ? 
In 9 months ? 

12. At 9 cents a foot, what will 4 feet of lead pipe cost ? 
7 feet? 10 feet? 

13. Whan bajria 8 dollars a ton, liow ULudoL^^f^ ^ ^*SI: 
ifos^? 4 tons? 7 torn? 9 tons? lltoua*i 



K 
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14. What will be the cost of 11 barrels of apples^ at 2 
dollars a barrel ? at 3 dollars ? 

15. At 10 cents a pound, what will 9 pounds ol sugar 
cost? 11 pounds? 12 pounds? 

54* Mnltiplication is the process of takiiig one of two 
given numbers as many times as there ore units in the otheEi 

55* The Multiplicand is the number to be multiplied* 

56* The Multiplier is the number by which to multiply 
and shows how many times the multiplicand is to be taken. 

57* The Product is the result obtained by the process of 

multiplication. 

58. The Factors are the multiplicand and multiplier. 

1. Factors are prodncera, and the mnltiplicand and mnltipBer are called fiicton 
Decaose tbey produce the product 

2. Multiplication is a short method of perlbiming addition when tha nmnbeii to 
be added are eqnaL 

59. The sign, x , placed between two numbers^ denotes 
that they are to be multiplied together ; thus^ 9 x 6=54^ is 
read 9 times 6 equals 54. 

MuLTTPLIOATIOlSr TaBLM. 



ix 1= 1 


2x 1= a 


3x 1= 3 


4x 1= 4 


Ix 2= 2 


2x 2- 4 


3x2-6 


4x 2= 8 


Ix 3= 3 


2x 3= 6 


3x 3= 9 


4x 8—12 


Ix 4= 4 


2x 4= 8 


3x 4=12 


4x 4=16 


Ix 5= 5 


2x 5=10 


3x 5—15 


4x 5=20 


Ix 6= 6 


2x 6=12 


3x 6—18 


4x 6=34 


Ix 7= 7 


2x 7=14 


3x 7—21 


4x 7=28 


Ix 8=. 8 


2x 8=16 


3x 8=24 


4x 8—32 


Ix 9= 9 


2x 9=18 


3x 9=27 


4x 9—36 


1x10=10 


2 X 10=20 


3 X 10=30 


4x10=40 


1x11=11 


2x11-22 


3 X 11=33 


4x11=44 


1x12—12 


2 X 12=24 


3 X 12=36 


4x12—48 



iDlication. Multiplicand. Multiplier. Product. Pac- 
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5x 1= 5 


6x 1= 6 


7x 1= 7 


8x 1= « 


5x 2=10 


6x 2=12 


7x 2=14 


8x 2—16 


5x 3=15 


6x 3=18 


7x 3=21 


8x 3=24 


6x 4=20 


6x 4—24 


7x 4=28 


8x 4=32 


6x 5=25 


6x 5=30 


7x 5=35 


8x 5=40 


5x 6-30 


6x 6=36 


7x 6=42 


8x 6=48 


6x 7—35 


6x 7=42 


7x 7=49 


8x 7=56 


6x 8=40 


6x 8=48 


7x 8=56 


8x 8=64 


5x 9—45 


6x 9—54 


7x 9=63 


8x 9=72 


S X 10=50 


6x10=60 


7 X 10=70 


8x10=80 


6x11=55 


6x11=66 


7x11=77 


8x11=88 


5x12—60 


6 X 12=72 


7x12=84 


8 xl2=96 


9x 1- 9 


10 X 1= 10 


11 X 1- 11 


12 X 1= 12 


9x 2= 18 


10 X 2= 20 


11 X 2- 22 


12 X 2- 24 


9x 3= 27 


10 X 3= 30 


11 X 3= 33 


13 X 3= 36 


9x 4= 36 


lOx 4= 40 


11 X 4= 44 


12 X 4= 48 


9x 5= 45 


10 X 5= 50 


11 X 5= 55 


12 X 5= 60 


9x 6= 54 


10 X 6= 60 


11 X 6= 66 


12 X 6= 72 


9x 7= 63 


10 X 7= 70 


11 X 7= 77 


12 X 7= 84 


9x 8= 72 


lOx 8= 80 


11 X 8— 88 


12 X 8= 96 


9x 9—81 


lOx 9= 90 


11 X 9= 99 


12 X 9—108 


9x10= 90 


10 x 10=100 


11x10=110 


12x10=120 


9x11= 99 


10x11=110 


11x11-121 


12x11-132 


9 X 12—108 


10 X 12=120 


Ux 1^-132 


12x12—144 



Case L 
60. When the multiplier cozisists of one fignre. 
L Multiply 374 by 6. 

Akaltsib. In tills example it is 
required to take 874 six times. If we 
take the units of each order 6 times, 
we shall take the entire number 6 
times. Therefore, writing the multi 
plier under the unit figure of the mul- 
tiplicand, we proceed as follows: 6 
times 4 units are 24 units ; 6 times 7 
tens are 42 tens ; 6 times 3 hundreds 
are 18 hundreds ; and adding these 
partial products, we gbtain the entire 
product, 2244. 



OPBELATIOS, 






abiltiplicand, 


374: 


Kittiplier, 


6 


Units, 


24 


Tens, 


42 


Bandreds, 


18 


Fradoct, 


2244 



88 
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The operation in this example may be performed in an< 
other way^ which is the one in common use. 

OFEBATiOK. Akaltbib. Writing the numbers as before, begin 



374 
6 

2244 



at the right band or unit figure, and say : 6 times 4 
nnita are 24 units, which is 2 tens and 4 umtt; write 
the 4 units in the product in units' place, and reserve 
the 2 tens to add to the next product ; 6 times 7 tens 
are 42 tens, and the two tens reserved in the last 
product added, are 44 tens, which is 4 hundreds and 4 tens ; write the 
4 tens in the product in tens' place, and reserve the 4 hundreds to add 
to the next product ; 6 times 8 hundreds are 18 hundreds, and 4 hmu 
dreds added are 22 hundreds, which being written in the product in 
the places of hundreds and thousands, gives, for the entire product* 
2244. 

61* The unit value of a number is not changed by re- 
peating the number* As the multiplier always expresses 
times, the product must have the same unit value as the 
multiplicand. But since the product of any two numbers 
will be the same, whichever factor is taken as a multiplier, 
either factor may be taken for the multiplier or multiplicand 

In multiplying, leam to pronounce the partial reanlts, as in addition, without 
naming the nnmbera aeparately ; thus, In the last example, instead of saying 6 times 
4 are 24, 6 times 7 are 43 and 2 to carry are 44, 6 times 8 are 18 and 4 to cany are SS, 
pronounce only the results, 24, 44, S2, performing the operatlODa mentally. Tbia 
will greatly IteciUtate the process of maltiplyiog. 



Examples pob Pbactioe. 





(2.) 


(3.) 


(4) 


Hnltiplicasd, 


7324 


6812 


34651 


linltipUer, 


4 


6 


8 


Product, 


29296 


40872 


173256 


(6.) 


(6.) 


(7.) 


(8.) 


82456 


92714 


28093 


46247 


3 

< 


7 

» 


8 


9 



odact muBt be ol t\L« eaxaie Vvosi «s^ ^\^ax.\ 
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9. Multiply 32746 by 5. - Ans. 163730. 

10. Multiply 840371 by 7. Ans. 6882597. 

11. Multiply 137629 by & Ans. 1101032. 

12. Multiply 93762 by 8. Ans. 281286. 

13. Multiply 543272 by 4 Ans. 2173088. 
14 Multiply 703164 by 9. Ans. 6328476. 

15. What will be the cost of 344 cords of wood at 4 dol> 
ATS a cord ? Ans. 1376. 

16. How much will an army of 7856 men receiye in one 
week, if each man receive 6 dollars ? Ans. 47136 dollars. 

17. In one day are 86400 seconds ; how many seconds in 
7 days ? Ans. 604800 seconds. 

18. What will 7640 bushels of wheat cost, at 9 shillings 
a bushel ? Ans. 68760 shillings. 

19. At 5 dollars an acre, what will 2487 acres of land 
cost ? Ans. 12435 dollars. 

20. In one mile are 5280 feet; how many feet in 8 
miles ? Ans. 42240 feet. 

Case IL 

62. When the multiplier consists of two or more 
figures. 
1. Multiply 746 by 23. 

OFEttATION. AKALTSIS. Writ- 

Hiiltipllcand, 746 iBg the multiplicand 

MultipUfip, 23 ^^ multipUer as in 

-T^ .( time, the mBl- ^«^ ^» ^^ "^^^^^P^^ 
aaoo "ItipUcand. each figure in the 

1492 S*] tiplicand. multiplicand by the 

Ftodnet. 17158 SB|SS?5i2t°"* "^^ ^^^ *'' ** 

multiplier, precisely 

as in Case I. Then multiply by the 2 tens. 2 tens times 6 units, or 

6 times 2 tens, are 12 tens, equal to 1 hundred, and 2 tens ; place the 

2 tens under the tens figure in the product already obtained, and add 

the 1 hundred to the next hundreds produced. 2 tens times 4 tens 

are 8 hundreds, and the 1 hundred of the last product added are 9 

hundreds ; write the 9 in hundreds' place in tliQ i^vAu^« "^Xkca 

Cttse nia whAt ? Give explaD&\iasu 
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times 7 hnndrecbi are 14 thoosandB, equal to 1 ten thoftuMiid and ( 
thousands, which we write in their appropriate places in the prodnck. 
Then adding the two products, the entire product is 17158. 

1. When the multiplier contains two or more flgnres, Qia eerenl reralte obtrined 
by multiplying by each figure are called partial products. 

2. VThen there are ciphers between the significmt t^patm (d tlM iiiailtlplier,-pi88 
oyer them, and multiply by the signiflcant tigam on^. 

63. From the preceding examples and illiistrfttioiiB we 

deduce the following general 

Bulk L Write the multiplier ilnder tT^ mfMiplicand^ j^ 
ing units of the same order under each other. 

IL Multiply the multiplicand ty each figure of the muUi* 
plier successively, beginning with the unUfigure^ and mite 
the first figure of each partial product under the figure of the 
multiplier used, toriting down and carrying as in addition, 

in. If there are partial prodttcts, add them, and their sum 
will be the product required 

64. Proof. L Multiply the multiplier by the multipli- 
cand^ and if the product is the same as the first result^ the 
work is correct. Or, 

2. Multiply the multiplicand by the multiplier diminished 
by 1, and to the product add the multiplicand ; if the sum 
be the same as the product by the whole -of the multiplier, 
the work is correct. 

Examples fob Pbactioe. 





(2.) 


(3.) 


(M 


Multiply 


4732 


8721 


1760S 


By 


36 


47 


204 



28392 61047 7O420 

14196 34884 35210 

Ans. 170352 409887 3591420 



WhAt an DAiiial producto t When tbieTe are ciphers in the mnlti- 

t Bole, first &tep*t ^eK»ii<i^ "^i^X ^^T»A.€«fl^ 
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(6.) 


(6.) 


(7.) 


7648 


81092 


37967 


328 


194 


426 



8. How many yards of linen in 759 pieces^ each piece con- 
taining 25 yards ? Ans. 18975 yards. 

9. Sound is known to travel about 1142 feet in a second 
of time ; how far will it travel in 69 seconds? 

10. A man bought 36 city lots^ at 475 dollars each ; what 
did they all cost him? Ans, 17100 dollars. 

11. What would be the value of 867 shares of railroad 
stock, at 97 dollars a share ? Ans. 84099 dollars. 

12. How many pages in 3475 books, if there be 362 pages 
in each book ? Arts. 1257950 pages. 

13. In a garrison of 4507 men, each man receives annu- 
ally 208 dollars ; what do they all receive ? 

14. Multiply 7198 by 216. Ana. 155476a 

15. Multiply 31416 by 176. Ans. 5497800. 

16. Multiply 7071 by 556. Ans. 3931476. 

17. Multiply 75649 by 579. Ans. 43800771. 

18. Multiply 15607 by 3094. Ans. 48288058. 

19. Multiply 79094451 by 76095. A'ns. 6018692248845. 

20. Multiply five hundred forty thousand six hundred 
nine, by seventeen hundred fifty. Ans. 946065750. 

21. Multiply four million twenty-five thousand three 
hundred ten, by seventy-five thousand forty-six. 

Ans. 302083414260. 

22. Multiply eight hundred seventy-seven million five 
hundred ten thousand eight hundred sixty-four, by five 
hundred forty-five thousand three hundred fifty-seven. 

Ans. 478556692258448. 

23. If one mile of railroad require 116 tons of iron, worth 
65 dollars a ton, what will be the cost of su^c\feii\.\t<5V3L\Rk 
oomstract a road 1J28 milea in length? 
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OONTKAOTIONa 

Case L 

65. When the multiplier is a composite number. 

A Composite Number is one that may be produced bj 
multiplymg together two or more numbers ; thus^ 18 is a 
composite number, since 6x3 = 18; or^ 9x2 = 18; or, 
3x3x2 = 18. 

66* The Component Factors of a number are the soy- 
eral numbers which, multiplied together, produce the giyen 
number ; thus, the component factors of 20 are 10 and 2 
(10 X 2=20) ; or, 4 and 5 (4 x 5=20) ; or, 2 and 2 and 5 
(2x2x5=20). 

The pnpil must not conftrand the factors with the parU of a nmnher. Thus, the 
factors of which 12 is composed, are 4 and 8 (4 x 8=12) ; while the parts of ^^ilch 12 
is composed are 8 and 4 (8-(-4=:12), or 10 and 2 (10+2=19). The fttetors are fmifllh 
plkdt while the parts are addsd^ to produce the number. 

1. What will 32 horses cost, at 174 dollars apiece ? 

OFERATIOK. ANALYSIS. The &e- 

MultipUcand, 174 cost of 1 horse. tors o£ 82 are 4 and 

istlhctor, 4 ®- If we multiply the 

cost o£ 1 horse by 4, 

696 cost of 4 horses. -^e obtain the cost of 4 

2d Ihctor, 8 horses ; and by xnnlti- 

Product, 5568 cost of 32 horses. P^^« *' **** ^.* 

horses by 8, we obtain 
the cost of 8 times 4 horses, or 82 horses, the number bought. 

67. Hence we have the following 

Rule. I. Separate the composite number into two or more 
factors. 
TT M^iUipiy tfie multiplicand by one of these factors, afid 

itractions ? Case I is what ? Define a composite num- 
it factors. YHiat caution la ipNcsn*! QnN^ ^x^^Koa^^m. 
/ Second? 
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the product by another y and so on until dU the factors have 
been used successively; tlie last product wiU be the product 
required. 

The product of any niiml)er of iu^n wiD be the ume in whatever order they art 
mottiikUed. Thus, 4x8x6=00, and 6x4x8^60. 

Examples fob Pbaotice. 

a. Multiply 3472 by 48=6 x 8. Ans. 166656. 

& Multiply 14761 by 64=8 x a 

4. Multiply 87034 by 81 =3 x 3 x 9. Ans. 7049754. 

5. Multiply 47326 by 120=6 x 5 x 4. 

6. Multiply 60315 by 96. Ans. 5790240. 

7. Multiply 291042 by 125. Ans. 36380250. 

8. If a vessel sail 436 miles in 1 day^ how far will she sail 
in 56 days ? Ans. 24416 miles. 

9. What will 72 acres of land cost, at 124 dollars an acre ? 

Ans. 8928 dollars. 

10. There are 5280 feet in a mile ; how many feet in 84 
miles ? Ans. 443520 feet. 

11. What will 120 yoke of cattle cost^ at 125 dollars a 
yoke? 

Case XL 

68. When the multiplier is 10, 100, 1000, eta 

If we annex a cipher to the multiplicand, each figure is 
removed one place toward the left, and consequently the 
value of the whole number is increased tenfold ( 33 ). If 
two ciphers are annexed, each figure is removed two places 
toward the left, and the value of the number is increased 
one hundred fold ; and every additional cipher increases 
the value tenfold. 

69» Hence the following 

EuLE. Annex as many ciphers to the multiplicand as there 
are ciphers in the multiplier j the number so formed will be 
the product required. 

Case II is what ! Give explanatibii. B»\ft t 
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Examples fob Peactiob. 

1. Multiply 347 by 10. Ans. 3470. 

2. Multiply 4731 by 100. Ans. 473100. 

3. Multiply 13071 by 1000. 

4. Multiply 89017 by 10000. 

5. If 1 acre of land cost 36 dollars, what will 10 acres 
cost ? Ans. 360 dollars. 

6. If 1 bushel of com cost 65 cents, what will 1000 bushek 
cost ? Ans. 65000 cents. 

Case IIL 

70« When there are ciphers at the right hand of 
one or both of the fetors. 

1. Multiply 1200 by 60. 

OFEBATiOK. ANALYSIS. Both multiplicand and 

Multiplicand, 1200 multiplier may be resolved into thdr 

Hnltiplier 60 component factors; 1300 into 12 and 

100, and 60 into 6 and 10. If these 

Product, 72000 several factors be multiplied together 

thej will produce the same product 
Bs the given numbers (67). Thus, 12x6=73, and 72x100=7200, 
and 7300 x 10=72000, which is the same result as in the oi>eration. 

KuLE. Multiply the significant figures of the multiplicand 
ly those of the multiplier, and to the product annex as many 
ciphers as there are ciphers on the right of both factors^ 

Examples fob Pbagtice. 



Multiply 

By 


(2.) 
4720 
340000 

1888 
1416 

1604800000 


(3.) 

10340000 

105000 




5170 
1034 

1085700000000 



»nii0wliat? Give «^pVM».t\.oii. 'SxCkfe. 
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4. Multiply 70340 by 800400. Ans. 56300186000. 

5. Multiply 3400900 by 207000. Ans. 703986300000. 

6. Multiply 634003000 by 40020. Ans. 25372800060000. 

7. Multiply 10203070 by 5030200a 

Ans. 513234827140000. 

8. Multiply 30090800 by 600080. Ans. 18056887264000. 

9. Multiply eighty million seven thousand six hundred, by 
eight million seven hundred sixty. Ans. 640121605776000. 

10. Multiply fifty million ten thousand seventy, by sixty- 
four thousand. Ans. 3200644480000. 

11. Multiply ten million three hundred fifty thousand one 
hundred, by eighty thousand nine hundred. 

Ans. 837323090000. 

12. There are 296 members of Congress, and each one re- 
ceives a salary of 3000 dollars a year ; how much do they 
all receive? 

Examples Combebtikg ADDinoiir, Subtraction, ai^d 

Multiplication. 

1. Bought 45 cords of wood at 4 dollars a cord, and 9 loads 
of hay at 13 dollars a load ; what was the cost of the wood 
and hay ? Ans. 297 dollars. 

2. A merchant bought 6 hogsheads of sugar at 31 dollars 
a hogshead, and sold it for 39 dollars a hogshead ; what did 
he gain? 

3. Bought 288 barrels of flour for 1875 dollars, and sold 
the same for 9 dollars a barrel ; what was the gain ? 

Ans. 717 dollars. 

4. If a young man receive 500 dollars a year salary and 
pay 240 dollars for board, 125 dollars for clothing, 75 dollars 
for books, and 50 dollars for other expenses, how much will 
he have left at the end of the year ? Ans. 10 dollars. 

6. A farmer sold 184 bushela of wheat at 2 dollars a 
bushel, for which he received 67 yards of cloth at 4 doWass^ 
a yard^ and Hw balance in groceries \ wliat didiY^^ ^qk^x\k 
cost Mm? 
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6. A sold a farm of 320 acres at 36 dollars an acre ; B 
sold one of 244 acres at 48 dollars an acre ; which receiyed 
the greater sum, and how much? Ans, B, 192 dollars. 

7. Two persons start from the same point and travel in 
opposite directions, one at the rate of 35 miles a day, and the 
other 29 miles a day : how far apart will they be in 16 days? 

Ans, 1024 miles. 

8. A merchant tailor bought 14 bales of cloth, each bale 
containing 26 pieces, and each piece 43 yards ; how many 
yards of cloth did he buy ? Ans. 15652 yards. 

9. If a man have an income of 3700 dollars a year, and 
his daily expenses be 4 dollars ; what will he save in a year, 
or 365 days? Ans. 2240 dollars. 

10. A man sold three houses ; for the first he received 
2475 dollars, for the second 840 dollars less than he received 
for the first, and for the third as much as for the other two ; 
what did he receive for the three? Ans. 8220 dollars. 

11. A man sets out to travel from Albany to Buffalo, a 
distance of 336 miles, and walks 28 miles a day for 10 days ; 
how far is he from Buffalo ? 

12. Mr. C bought 14 cows at 23 dollars each^ 7 horses at 
96 dollars each, 34 oxen at 57 dollars each, and 300 sheep at 
2 dollars each ; he sold the whole for 3842 dollars ; what 
did he gain ? Ans. 810 dollars. 

13. A drover bought 164 head of cattle at 36 dollars a 
head, and 850 sheep at 3 dollars a head ; what did he pay 
foraU? 

14. A banker has an income of 14760 dollars a year ; he 
pays 1575 dollars for house rent, and four times as much for 
family expenses ; what does he save annually ? 

Ans. 6885 dollars. 

15. A flour merchant bought 936 barrels of flour at 9 dol- 
lars a barrel ; ho sold 480 barrels at 10 dollars a barrel, and 
the romaindar at 8 dollars a barrel ; what did he gain or 
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DinsioK 

Mental Exebcises. 

71* L How many hats^ at 4 dollars apieoe, can be bought 
for 20 dollars ? 

AhaIiTOB. Snoe 4 doUan will bay one hat, 90 doUan will buy m 
manj hats as 4 is oQntained times in 20, which is 5 times. Therefore, 
5 hate, at 4 dollars apiece, can be bought for 20 dollars. 

2. A man gave 16 dollars for 8 barrels of apples ; what 
was the cost of each barrel ? 

3. If 1 cord of wood cost 3 dollars, how many cords can 
be bought for 15 dollars? 

4. At 6 shillings a bushel, how many bushels of com can 
be bought for 24 shillings ? 

5. When flour is 6 dollars a barrel, how many barrels can 
be bought for 30 dollars ? 

6. If a man can dig 7 rods of ditch in a day, how many 
days will it take him to dig 28 rods ? 

7. If an orchard contain 56 trees, and 7 trees in a row, 
how many rows are there ? 

8. Bought 6 barrels of flour for 42 dollars ; what was the 
cost of 1 barrel ? 

9. If a farmer divide 21 bushels of potatoes equally 
among 7 laborers, how many bushels will each receive P 

10. How many oranges can be bought for 27 cents, at 3 
cents each ? 

IX* A farmer paid 35 dollars for sheep, at 5 dollars apiece ; 
how many did he buy ? 

12. How many times 4 in 28 ? In 16 ? In 36 ? 

13. How many times 8 in 40 ? In 56 ? In ft4^ 

14. How many times 9 in 36 ? In 63? Inftl^ 
l£i. How many times 7 in 49 ? In 70 ? lii%4:^ 
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72. Division is the process of finding how many timoi 
one number is contained in another. 

73. The Dividend is the number to be divided. 

74. The Divisor is the number to divide by. 

75* The Quotient is the result obtained by the process 
of divisiony and shows how maay times the divisor is con- 
tained in the dividend. 

i. When the diridend does not contain the dMsor an enet number of times, the 
part of the dividend left is called the mnaifidw, and it nwat be Ism ttum tfas 
diyisor. 

2. As the remainer is always a part of the diyldend, it isahrajs of the same nun 
or kind. 

8. When there is no remainder the division is said to be exact, 

76. The sign, -h^ placed between two numbers^ denotes 
division, and shows that the number on the left is to ie di- 
vided by the number on the right. Thus, 20-7-4=5, is read, 
20 divided by 4 is eqtcal to 5. 

Division is also indicated by writing the dividend oioMy 

and the divisor below a short horizontal line ; thus, -q-=^« 
shows that 12 divided by 3 equals 4. 

Oasb L 

77. When the divisor consists of one flgoxe. 
1. How many times is 4 contained in 848 P 

OPERATION. ANAiiTBis. After wiitlii^ the ^Ttooi 

Diyidend ^^ ^^ ^^^ ^' ^® dividend, with a line 

Mviso 4 ^ 848 * between them» b^in at the left hand 

' and say: 4 is contained in 8 hundreds, 

ftpottent, 212 2 hundreds times, and write 2 in hun- 

dreds' place in the quotient ; then 4 ifl 
contained in 4 tens 1 ten times, and write the 1 in tens' plaee in the 
quotient ; then 4 is contained in 8 units 2 units times ; and writing the 
2 in units' place in the quotient, and the entire quotient is 212. 

DeSne diyMon. Dividend. Divisor. Quotient. Remainder. What 
flTJflion? Whatiat^©«iig?i^t^WsStf«A ^^«»ftA.Sa^Hpfcair 
outtion. 
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2. How many times is 4 contained in 2884 ? 

OFEaA^TiON. Analysis. As we cannot divide 3 tboosands bj 

4 ) 2884 ^» ^^ ^^^ ^^® ^ thouflands and the 8 hundreds to- 

gether, and say, 4 is contained in 28 hundreds 7 hun- 

• 21 dreds times, which we write in hundreds' place in 

the quotient ; then 4 is contained in 8 tens 2 tens 
times, which we write in tens' place in the quotient ; and 4 f s con- 
tained in 4 units 1 unit time, which we write in onite* place In the 
quotient^ and we Iiave the entire quotient, 721. 

3. How many times is 6 contained in 1824 ? 

OPERATION. Analysis. Beginning as in the last example, say, 

6 ) 1824 6 is contained in 18 hundreds 8 hundreds timet, 

^TT which write in hundreds' place in the quotient ; 

then 6 is contained in 2 tens no times, and write a 

cipher in tens' place in the quotient ; and taking the 2 tens and 4 units 

together, 6 is contained in 24 unite 4 units times, which write in tinltl^ 

place in the quotient, and we have 804 for tlie entire quotient. 

4. How many times is 4 contained in 943 ? 

OFEBATiON. ANALYSIS. Here 4 is contained in 9 

4 \ 943 hundreds 2 hundreds times, and 1 hundred 

oyer, wliich, united to the 4 tens, makes 

235...3 Eem. 14 ^ns: 4 in 14 tens, 8 tens times and2 

tens oyer, which, united to the 8 units 
make 23 units ; 4 in 23 units 5 units times and 8 units oyer. The 8 
which is left after performing tlie division, should be divided by 4 ; 
but the method of doing it cannot be explained until we reach 
Fractions ; so we meselj indicate the division hy placing the divisor 
under the dividend, thus, f . The entire quotient is written 280}, 
which may be read, two hundred thirty-five and tkree divided hyfo/wr^ 
or, two hundred thirty-five and a remainder of three. 

From the foregoing examples and illustrations, we deduce 
the following 

BuLE. L Write the divisor at the left of ike dimdeud, w 
a line between them. 

Second, Third. Rule, first slept 
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n. Beginning at the left hand, divide each figure qf (he 
dividend by the divisor^ and write the reeuU under the divi- 
dend. 

IIL If there be a remainder after dividing ant/ figure, rd- 
gard it as prefixed to the figure of the next lower order in the 
dividend, and divide as before. 

IV. Should any figure or part of the dividend be less thoM 
the divisor, write a cipher in the quotient, and prefix th 
number to the figure of the next lotoer order in the dividend^ 
and divide as before. 

Y. If there be a remainder after dividing the last figure, 
place it over the divisor at the right hand of the quotient 

Pboof. Multiply the diyisor and quotient together^ and 
to the product add the remainder, if any; if the result be 
equal to the dividend, the work is correot. 

1. This method of proof doponds on the fii6t that dlvlBion 1b the rerene of miilti» 
plicatioD. The dividend answers to the product^ the <lf tiaor to cue of the/wion, 
and the guoHerU to the other. 

2. In multiplication the two lectors are dven, to And the product s In dlyiston, tha 
product and one of the fiictora are giyen to find the otiier lkctor« 

Examples bob Pbactioe. 
1. Divide 7824 by 6. 





ofebation. 


nuMP. 


OMaor. 


6)7824 


DiTidend. 


1304 


Qnottent 




1304 


Qootleat. 


6 
7824 


Dhiaor. 
DMdmd. 


(a.) 




(3.) 




(4.) 


1)65433 




6)89135 




6)178938 


(R.) 




(6.) 
8)1462376 




(7.) 
9)746854) 



f Third? Foxirih^ ¥\tfti^ VwA\ ^e^^^sM^Qifi^ 
iiiiiJtiplicatioiiY 
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8. Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

Sums 



3102455 by 5. 
1762891 by 4. 
546215747 by 11. 
30179624 by 12. 
9254671 by 9. 



Qootients. 



Quotients. 
620491. 

440722J. 
49655977. 
2514968^. 
1028296|. 

Bun. 



7341568 by 7. 
3179632 by 5. 
19038716 by 8. 
84201763 by 9. 
2947691 by 12. 
42084796 by 6. 

of quotients and remainders, 20680083. 



28. 



19. Divide 47645 dollars equally among 5 men ; what will 
each receive ? Ans. 9529 dollars. 

20. In one week are 7 days ; how many weeks in 17675 
days ? Ajis. 2525 weeks. 

21. How many barrels of flour, at 6 dollars a barrel, can 
be bought for 6756 dollars? Ans. 1126 barrels. 

22. Twelve things make a dozen ; how many dozen in 
46216464 ? Ans. 3851372 dozen. 

23. How many barrels of flour can be made from 347560 
bushels of wheat, if it take 5 bushels to make one barrel ? 

Ans. 69512 barrels. 

24. If there be 3240622 acres of land in 11 townships, 
bow many acres in each township ? 

25. A gentleman left his estate, worth 38470 dollars, to 
be shared equally by his wife and 4 children ; what did 
each receive ? Ans. 7694 dollars. 

Case II. 

78. When the divisor consists of two or more 
fLgures. 

To illustrate more clearly the method of operation, vre vriH &nt to^^ «si«xbsk^ 
t^MasJUy performed bjr Short Division. 

Ckse II is wliAt t 
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1. How many times is 8 contained in 2528 P 

OPERATION. Analysis. Ab 8 is not oontained in 2 thoa- 

8 ) 2528 (316 sands, we take 2 and 5 as one number, and 

2A consider how many times 8 is oontained in this 

partial dividend, 25 hundreds, and find that it 

^^ is contained 3 hundreds times, and a remainder. 

8 To find this remainder, we multiply the divisor. 



AQ 8, by the quotient figure, 8 hundreds, and sub 

tract the product, 24 hundreds, from the par 

_ tial dividend, 25 hundreds, and there remains 



1 hundred. To this remainder we bring down 
the 2 tens of the dividend, and consider the 12 tens a second partial 
dividend. Then, 8 is oontained in 12 tens 1 ten timiB and a remain- 
der ; 8 multiplied by 1 ten produces 8 tens, which, subtracted from 
12 tens, leave 4 tens. To tliis remainder we bring down the 8 units, 
and consider the 48 units the third partial dividend. Then, 8 is oon- 
tained in 48 units 6 units times. Multiplying and subtracting as 
before, we find that nothing remains, and the entire quotient is 816. 

2. How many times is 23 contained in 4807 ? 

OPERATION. Analysis. We first find how 

DivlBor. Divided. QaoUent many thnes 28 is oontained in 48, 

23 ) 480? ( 209 the first partial dividend, and place 

46 the result in the quotient on the 

right of the dividend. We tiien 
multiply the divisor, 23, by the 
quotient figure, 2, and subtract the 
product, 46, from the part of the 
dividend used, and to the remainder bring down the next figure of 
the dividend, which is 0, making 20, for the second partial dividend 
Then, since 23 is contained in 20 no times, we place a cipher in the 
quotient, and bring down the next figure of the dividend, making a 
third partial dividend, 207 ; 28 is contained in 207, 9 times ; multiply- 
ing and subtracting as before, nothing remains, and the entire quo- 
tient is 209. 

1 When the process of dividing is performed mentaOy, and the resnlts only tie 
written, as in Case I, the operation is termed Short Division. 

8. When the whole process of division is written, the operation is termed Loft 

laaation. SeconaL YH^X. \a Viii% ^^jSj^t^TV ^''irMfls.^ 
When is each. \]Lae^*t 



207 
207 
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8. Short Divinion Is geDenOy used when the diviBor is a nmnber that will aDow 
the proceBB of dlTiding to he performed mentally. 

From the preceding illustrations we derive the following 
general 

Bulb. L Write the divisor at the left cf the dividend^ as 
in short division. 

n. Divide the least number of the left hand figures in the 
dividend that will contain the divisor one or more times, and 
place the quotient at the right of tlie dividend, vrith a tins 
ietween them. 

IIL Multiply the divisor ly this quotient figure, subtract 
ihe product from the partial dividend used, and to the re* 
mainder bring down the next figure of the dividend. 

rV. Divide as before, until all the figures of the dividend 
JiavQ been brought down and divided. 

V. If any partial dividend will not contain the divisor, 
place a cipher in the quotient, a7id bring down the next figure 
of ihe dividend, and divide as before. 

VL If there be a remainder after dividing all the figures 
ofths dividend, it must be written in the qtiotient, with the 
divisor underneath. 

1. If any remainder he egwd tOt or greaUr Ihon the divisor, the quotient tgaxe is 
too smatt^ and mast he increased. 

8. If the product of the divisor hy the quotient figure he grecfter than the partial 
diyidend, the quotient figure is too large^ and must ho diminished. 

^O. Pboof. 1. The same as in short division. Or, 

2. Subtract the remainder, if any, from the dividend, and 
divide the difference by the quotient ; if the result be the 
same as the given divisor, the work is correct. 

80. The operations in long division consist of five pritt 
cipal steps, viz. : 

1st. Write down the numbers. 

Bale, £T8t step? Second? Third? Fourth. 'i Fitl^i't ^Vx^Ssi^ 
direction t Second? Proof? Becapitulate fheste^ Va^Sckfi^x 
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2d. Find how many times. 

3d. Multiply. 

4:th. Subtract. 

5th. Bring down another figure. 



Examples fob PBAcncneB. 
3. i<lnd how many times 36 is contained in 11798. 



OPERATION. 

Dividend. 

DiTiB«. 36)11798(327 
108 

99 

72 



FBOOF BT M Ul/riPUCATIOK 



Q^otiflnt. 



278 
252 



26 Bemainder. 



327 
86 

1962 
981 

11772 
26 

11798 



DiTisor. 



Bemaindef; 
Dividend. 



4. Find how many times 82 is contained in 89634. 



OPERATION. 

82 ) 89634 ( 1093 
82 

763 
738 



PROOF BT DIVISION. 
89634 DiTidend. 
o Bemainder. 



Qpotient 



254 
246 



1093 ) 89626 ( 82 
8744 

2186 
2186 



DiriMi; 



8 



5. Find how many times 154 is contained in 32740. 



6. Divide 32572 by 34. 

7. Divide 1554768 by 216. 

8. Divide 5497800 by 175. 
^ ^-1/ie 3931476 by 556. 

10983588 by 13^. 



Ans. 958. 
Ans. 7198. 
Ans. 31416. 
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11. Divide 

12. Divide 

13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 

20. Divide 

21. Divide 



73484248 by 19. 
8121918 by 21. 
10657312 by 16, 
93840 by 63. 
352417 by 29, 
51846734 by 102. 
1457924651 by 1204 
729386 by 731- 
4843167 by 3605. 
49816657 by 9101. 
75867308 by 10115. 



An$. 3867592. 
Ans. 886758. 
Ans. 659832, 

HcTfi. 33. 

Hem. 9. 

Jiem. 32, 

Rem. 1051. 

Hem. 579. 

Item. 1652. 

Mem. 6884i 

Bern. 4808. 



22. Divide 28101418481 by 1107. 

23. Divide 65358547823 by 2789. 

24. Divide 102030405060 by 123456. 

25. Divide 48659910 by 54001. 

26. Divide 2331883961 by 6739549. 



Quotienti. 

25385201. 

23434402. 

82645L 

901. 

846. 



fionu 

974. 

645. 

70404. 

5009. 

7. 



27. A railroad cost one million eight hundred fifty thou- 
sand four hundred dollars, and was divided into eighteen 
thousand five hundred and four shares ; what was the valud 
of each share ? Ans. 100 dollars. 

28. If a tax of seventy-two million three hundred twenty 
thousand sixty dollars be equally assessed on ten thousand 
seven hundred thirty-five towns, what amount of tax must 
each town pay ? Ans. 6736^^^ dollars. 

29. In 1850 there were in the United States 213 college 
Ibraries, containing 942321 volumes ; what would be th^ 
average number of volumes to each library ? 

Ans. 4424yfj. vols. 

30. The number of post ofSces in the United States iz 
1853 was 22320, and the entire revenue of the post ojffice 
department was 5937120 dollars ; what was the average 
terenue of each office ? Aim. %^^ ^j^Hsssa^ 
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CONTEACTIONS. 

Case L 
81* When the divisor is a oompoBite number. 

1. If 3270 dollars be diyided equally among 30 men^ how 
toanj dollars will each receive ? 

OPERATION. AiTALYBiB. If 8270 doUaiB be dividtd 

5 ) 3270 equally among 80 men, each man wQl receive 

^TTTTT as many dollars as 80 is contained times in 

^)^^ 8270 dollars. 80 may be resolyed into the 

109 Ans. factors 5 and 6 ; and we may suppose the 80 

men divided into 5 gionps of 6 men each; 

^viding the 8270 doUars by 5, the number of grcmps, we have 654. 

the number of dollars to be given to each group ; and dividing the 

654 dollars by 6, the number of men in each group, we have 109, tiie 

number of dollars that each man will receive. 

Rule. Divide the dividend ly one of the factors, and the 
quotient thus obtained by another, and so on if there be more 
tlmn two factors, until every factor has been made a divisor. 
The last quotient mil be the quotient required. 

Examples fob Pbaoticie. 

2. Divide 3690 by 15=3 x 5. Ans. 248. 

3. Divide 3528 by 24=4 x 6. Ans. 147. 

4. Divide 7280 by 35=5x7. Ans. 208. 
6. Divide 6228 by 36=6 x 6. Ans. 173. 

6. Divide 33642 by 27=3 x 9. Ans. 1246. 

7. Divide 153160 by 56=7 x 8. Am. 2735. 

8. Divide 15625 by 125=5 x 5 x 5. Ans. 125. 

82. To find the true remainder. 

1. Divide 1143 by 64, using the factors 2, 8, and 4, and 
remaindeT. 



lotions'^ Ca8elia^\xaA.*l ^V^^ «x:\JSKQ»!a&soLl '^ssSSa. 
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OPERATION. Analysis. Divid. 

2)1143 fng 1143 by 3, we 



8)571 IreiiL 



have a quotient of 571« 
and a remainder of 



4 )71 3x2= 6 " 1 undivided, which, 

17.. .3x8x2=48 " heing a part of the 

— given dividend, must 

65 true rem. also be a part of the 

true remainder. The 
C7i behig a quotient arising from dividing by 3, its units are 2 times 
AS great in value as the units of the given dividend, 1148. Dividing 
the 571 by 8, we have a quotient of 71, and a remainder of 8 undi- 
vided. As this 8 is a part of the 571, it must be multiplied by 2 to 
change it to the same kind of units as the 1. This makes a true re- 
mainder of 6 arising from dividing by 8. Dividing the 71 by 4, we 
have a quotient of 17, and a remainder of 8 undivided. This 8 is a part 
of the 71, the units of which are 8 times as great in value as those of 
the 571, and the units of the 571 are 2 times as great in value as those 
of the given dividend, 1148 ; therefore, to change this last remainder, 
8, to units of the same value as the dividend, we multiply it by 8 and 
2, and obtain a true remainder of 48 arising from dividing by 4. 
Adding the three partial remainders, we obtain 55, the true remainder. 

EuLE. I. Multiply each partial remainder^ except the firsts 
by all the precediyig divisors. 

II. Add the several products with the first remainder, and 
the sum will be the true remainder. 

Examples for Practice. 

2. Divide 34712 by 42=6 x 7. 20. 

3. Divide 401376 by 64=8 x 8. 82, 

4. Divide 139074 by 72=3x4x6. 42 
6. Divide 9078126 by 90=3 x 5 x 6. 6, 

6. Divide 18730627 by 120=4 x 5 x 6, 67. 

7. Divide 7360479 by 96=2 x 6 x 8. 63 

8. Divide 24726300 by 70=2 x 5 x 7. 60. 

9. Divide 5610207 by 84=7 x2,x^. ^^ 



Explain the process of finding the Xrue x«snJM3A«^'>K^«^^Si2^^^^ 
tiie Actora of a composite number. 

3* 
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Case IL 

83. When the divisor is 10, 100, 1000, eta 

1. Divide 374 acres of land equally among 10 men ; hoif 
many acres will each have ? 

OFEBATiOK. ANALTBI& Sinoe WO have shown, 

110)3714 ^^^^ ^ lemove a figure one place 

"— — toward the left by annexing a dphc p 

Qnotleiit. 37 ... 4 Bern. increases its value tenfold, or multi. 

or, 37^ acres. plies it hy 10 (68), so, on the odd. 

trary, by cutting off or taking away 
the right hand figure of a number, each of the other figures is removed 
one place toward the right, and, consequently, the value of each is 
diminished tenfold, or divided by 10 (32). 

For similar reasons, if we .cut oft two figures, we divide by 
100, if three, we divide by 1000, and so on. 

BuLE. From the right hand of the dividend cut off as 
many figures as there are ciphers in the divisor. Under the 
figures so cut off, place the divisor, and the whole toitt form 
the quotient. 

Examples pob Pbaotiob. 

2. Divide 4760 by 10. 

3. Divide 362078 by 100. 

4. Divide 1306321 by 1000. 

5. Divide 9760347 by 10000. 

6. Divide 2037160310 by 100000. 

Case IIL 

84. When there axe ciphers on the right hand o^ 
die divisor. 

1. Divide 437661 by 800. 

OFEBATiOK. ANALYSIS. In thls example we 

8|00)4376|61 resolve 800 into the factors 8 and 

kTt T-t p__ 100, and divide first by 100, by cut- 

ting off two right hand figures of th« 

^ I II ■ II « ■ . - 

Clue n is whatt Give 6zp\aAa.\iQiL. '&^)^ft« Cmi^\Sl\s^^i9u&.\ 
Hwm 
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dividend ( 83 ), and we hsve a quotient of 4876, and a remainder oC 
61. We next divide by 8, and obtain 547 for a qnotient; and the 
entire qnotient is 547^^ 



2. Divide 34716 by 90a 

OFERiLTIOOf. 

9|00 ) 347|16 

38 Qnotient 5^ U 
6 X 100 + 16 = 516, tnie 

384^, Ans. 



in the last ezaa^ley we 
ha^e a qnotieot of 38, and 
two lemainderBi 16 and 5i 
Mnhipl jing 5, the last r^ 
mainder, by 100, the pre- 



ceding divisor, and adding 
1% tKe first remainder (82), we have 516 for the true remainder. 
But this remainder consists of the last remainder, 5, prefixed to the 
figures 16, cat off from the dividend. 

85« When there is a remainder after dividing by the sig- 
nificant figures, it must be prefixed to the figures cut off 
from the dividend to give the true remainder ; if there be 
no other remainder, the figures cut off from the diyidend 
"Will be the true remainder. 



Examples fob Practice, 



a 

4. 
6. 
6. 

7. 

a 

9. 
10. 
11. 

miles, 
travel 

12. 
tnen; 



Divide 34716 

Divide 1047634 

Divide 47321046 

Divide 2037903176 

Divide 976031425 

Divide 80013176321 by 700000. 

Divide 19070367428 by 4160000. 

Divide 379025644319 by 554000000. 



by 900. 
by240a 
by 45000. 
by 140000. 
by 92000. 



Qaotlents. 

3a 

436. 
105L 



4584. 



516. 

1234. 

26046. 

63176. 

3425. 

376321. 

92742a 

8964431a 



The circumference of the earth at the equator is 24898 

How many hours would a train of cars require to 

that distance^ going at the rate of 50 miles an hour? 

Arts. 497tf. 
The sum of 350000 dollars is paid to an army of 14000 
what does each man receive ? An^* %h SlO^^nc^ 



Mow is the true remainder iound.t 
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Examples ik the Pbecediko Rules. 

^-J 1. George Washington was bom in 1732, and lived 61 
years ; in what year did he die ? Ans* In 1799. 

^...^ 2. How many dollars a day mnst a man spend, to nse an 
income of 1095 dollars a year ? Ans. 3 dollarSi 

~ ■ I 3. If I give 141 dollars for a piece of cloth containing 47 
yards, for what mnst I sell it in order to gain one dollar a 
yard? Ans. 188 dollars. 

4 A speculator who owned 600 acres, 17 acres, 98 acres, 
and 121 acres of land, sold 325 acres ; how many acres had 
he left ? Ans. 411 acres. 

5. A dealer sold a cargo of salt for 2300 dollars, and gained 
625 dollars ; what did the cargo cost him ? 

Ans, 1675 dollars. 

6. If a man earn 60 <IoUars a month, and spend 45 dol- 
lars in the same time, how long will it take him to save 900 
dollars from his earnings? 

7. If 9 persons use a barrel of flour in 87 days, how many 
days will a barrel last 1 person at the same rate? 

Ans. 783 days. 

8. The first of three numbers is 4, the second is 8 times 
the first, and the third is times the second ; what is their 
sum? Ans. 324. 

9. If 2, 2, and 7 are three factors of 364, what is the 
other factor? • Ans. 13. 

10. A man has 3 farms ; the first contains 78 acres, the 
second 104 acres, and the third as many acres as both the 
others ; how many acres in the 3 farms ? 

11. If the expenses of a boy at school are 90 dollars for 
board, 30 dollars for clothes, 12 dollars for tuition, 5 dollars 
for books, and 7 dollars for pocket money, what would be the 
^xnetnoAd Af 27 boys at the same rate ? Ans. 3888 dollars. 

"en inherited 2250 dollars each ; but one 
ling three iniietitei^ ^^ ^\is\<i % '^\^«»t W9a 
f Am. ^^^^ ^<(S^Vas^ 
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13. Two men travel in opposite directions, one at the rate 
d 35 miles a day, and the other at the rate of 40 miles a 
day ; how far apart are they at the end of 6 days? 

14. Two men travel in the same direction, one at the rate 
of 35 miles a day, and the other at the rate of 40 miles a 
day ; how far apart are they at the end of 6 days ? 

15. A man was 45 years old, and he had been married 19 
fears ; how old was he when married ? Ans. 2Q years. 

•• 16. Upon how many acres of ground can the entire popu- 
lation of the globe stand, supposing that 25000 persons can 
stand upon one acre, and that the population is 1000000000 ? 

A71S. 40000 acres. 

■n) 17. Add 384, 1562, 25, and 946 ; subtract 2723 from the 
sum ; divide the remainder by 97 ; and multiply the quo- 
tient by 142 ; what is the result? Ans. 284. 

18. How many steps of 3 feet each would a man take in 
walking a mile, or 5280 feet ? Ans. 1760 steps. 

19. A man purchased a house for 2375 dollars, and ex- 
pended 340 dollars in repairs ; ho then sold it for raibroad 
stock worth 867 dollars, and 235 acres of western land val- 
ued at 8 dollars an acre ; what did he gain by the trade ? 

Ans. 32 dollars. 
j^ 20. The salary of a clergyman is 800 dollars a year, and 
his yearly expenses are 450 dollars ; if he be worth 1350 
dollars now, in how many years will he bo worth 4500 dol- 
lars ? Ans. 9 years. 

21: How many bushels of oats at 40 cents a bushel, must 
be given for 1600 bushels of wheat at 75 cents a bushel? 

Ans. 3000 bushels. 

22. Bought 325 loads of wheat, each load containing 50 
bushels, at 2 dollars a bushel ; what did the wheat cost? 

23. K you deposit 225 cents each week in a savings bank, 
and take out 75 cents a week, how many cents will you have 
left at the end of the year ? Ans. K?^ efeTi\5i». 

24. The product of two numbers is 3138^450^, ^sA wi^ ^^ 
jfbe nmnbers is 4060; what is the otlicx xmixibex'i 
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25. The Illinois Central Bailroad is 700 miles long^ and 
cost 31647000 dollars ; what did it cost per mile ? 

Ans. 45210 doUan 

26. What number is that, which being divided by 7, the 
quotient multiplied by 3, the product divided by 5, and thid 
quotient increased by 40, the sum will be 100 ? Ans. 700. 

27. How many cows at 27 dollars apiece^ must be giver 
for 54 tons of hay at 17 dollars a ton ? 

^8. A mechanic receives 56 dollars for 26 days' work, and 
spends 2 dollars a day for the whole time ; how many dollari 
has he left ? Ans. 4 dollars. 

29. If 7 men can build a house in 98 days, how long would 
it take one man to build it ? Ans. 686 days. 

30. The number of school houses in the State of Nei* 
York, in 1855, was 11,137; if their cash value is 6,301,212 
dollars, what is the average value ? Ans. 476 dollars. 

31. A cistern whose capacity is 840 gallons has two pipes ; 
through one pipe 60 gallons run into it in an hour, and 
through the other 39 gallons run out in the same time ; in 
how many hours will the cistern be filled ? Ans. 40 hours. 

32. The average beat of the pulse of a man at middle age 
is about 4500 times in an hour ; how many times does it 
beat in 24 hours ? AnSs 108000 times. 

33. How many years from the discovery of America, in 
1492, to the year 1900 ? 

34. According to the census, Maine has 31766 square 
miles ; New Hampshire, 9280 ; Vermont, 10212 ; Massachu- 
setts, 7800 ; Rhode Island, 1306 ; Connecticut, 4674 ; and 
New York, 47000 ; how many more square miles has all 
New England than New York ? 

35. What is the remainder after dividing 62530000 bjf 
87900? Ans. 33100. 

36. A pound of cotton has been spun into a thread 8 miles 
in 1^ ^^ •allowing 235 pounds for waste, how many pounds 

un a thread to xesuda. TouiAlVia ^^xtlv, suppos- 
^ to be 25000 mWea'i Ans» '^^^^ ^\sai^ 
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37. John has 8546 dollars, which is 342 dollars less than 
4 times as much as Charles has; how many dollars has 
Charles? Ans. 2222 dollars, 

38. The quotient of one number divided by another is 37, 
the divisor 245, and the remainder 230 ; what is the divi- 
dend? Ans. 9295. 

39. What number multiplied by 72084 will produce 
fl90048? Ans. 72. 

40. There are two numbers, the greater of which is 73 
times 109, and their difference is 17 times 28 ; what is the 
less number? Ans. 7481. 

41. The sum of two numbers is 360, and the less is 114 ; 
what is the product of the two numbers ? Ans. 28044. 

42. What number added to 2473248 makes 2568754 ? 

43. A farmer sold 35 bushels of wheat at 2 dollars a bushel, 
and 18 cords of wood at 3 dollars a cord ; he received 9 
yards of cloth at 4 dollars a yard, and the balance in money ; 
how many dollars did he receive ? Ans. 88 dollars. 

44. A farmer receives 684 dollars a year for produce from 
his farm, and his expenses are 375 dollars a year ; what will 
he save in five years? 

45. The salt manufacturer at Syracuse pays 58 cents for 
wood to boil one barrel of salt, 10 cents for boiling, 5 cents to 
the State for the brine, 28 cents for the barrel, and 3 cents 
for packing and weighing, and receives 125 cents from the 
purchaser ; what does he make on a barrel ? Ans. 21 cents. 

46. A company of 15 persons purchase a township of 
western land for 286000 dollars, of which sum one man pays 
8000 dollars, and the others the remainder, in equal amounts ; 
what does each of the others pay? Ans. 20000 dollars. 

47. If 256 be multiplied by 25, the product diminished 
by 625, and the remainder divided by 35, what will be the 
quotient? Ans. 165. 

48. Two men start from diffeieut^laj^^^, ft^^kaK^\>^.^^ ^aSss^^ 
and travel toward each other \ one gpe^^:XDS^^'e»,«2CL^'*^^^^^^ 

5 miles an hour ; in how mauj "Vioux^ ^rCiV ^^1 xs^RfeVl 
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GENEBAL PBINCIPLES OP DIVISION. 

86* The quotient in Division depends npon the relatiie 
values of the dividend and divisor. Hence any change in the 
^alue of either dividend or divisor must produce a change 
in the value of the quotient But some changes may be 
produced upon both dividend and divisor, at the same timci 
that will not affect the quotient. The laws which govern 
these changes are called General Principles of Divimn, 
which we will now examine. 

L 54 -^ 9 = 6. 

Multiplying the dividend by 3, we have 

54 X 3 -r- 9 = 162 ^ 9 = 18, 

and 18 equals the quotient, 6, multiplied by 3. Hence, 
Multiplying the dividend by any number, muUiplies the quo* 
tient by the same number. 

II. Using the same example, 54 -^ 9 = 6. 
Dividing the dividend by 3 we have 

^-^9 = 18-^9 = 2, 

and 2 = the quotient, 6, divided by 3. Hence, Dividing the 
dividend by any number, divides the quotient by the same 
number. 

III. Multiplying the divisor by 3, we have 

54 -^ 9 X 3 = 54 -^ 27 = 2, 

and 2 = the quotient, 6, divided by 3. Hence, Multiplying 
the divisor by any number, divides the quotient by the same 
number. 

IV. Dividing the divisor by 3, we have 

54-^1 = 54-^3=18, 



the value ol tYie <\uot\ei\\. ^e^ct\^^ '^^^V^K^^^Mt 
la of division *t BocoxLeil tVivc^i ^wa?OKv\ 
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and 18 = the quotient^ 6, multiplied by 3. Hence, Divide 
ing the divisor by any number , multiplies the quotient by th$ 
same number. 

. Y. Moltiplyiiig both dividend and divisor by 3, we have 

54 X 3 -J- 9 X 3 = 162 -J- 27 = 6. 

Hence, Multiplying both dividend and divisor by the same 
%umbery does not alter the value of tJie quotient. ' 

VX Dividing both dividend and divisor by d, wo have i 

^-^J = 18-^3 = 6. 

Hence, Dividing both dividend and divisor by tJis same num» 
ber, does not alter the value of the quotient. 

87. These six examples illustrate all the different changes 
we ever have occasion to make upon the dividend and divi« 
fior in practical arithmetic. The principles upon which 
these changes are based may be stated as foUows : 

Pbtn'. L Multiplying the dividend multiplies the quotient ; 
jmd dividing the dividend divides the quotient. (86« I and IL) 

Prin. n. Multiplying the divisor divides the quotient; 
and dividing the divisor multiplies the quotient. (86. Ill 
and IV.) 

Pbik. HI. Multiplying or dividing both dividend and 
divisor by the same nunvber, does not alter the quotient. (80» 
V and VL) 

88* These three principles may be embraced in one 

Genesal Law. 

A rJiange in the dividend produces a like change in the 
quotient ; but a change in the Dmaon produces an oppositb 
change in the qtiotient. 

ITa number be multiplied and the lyrodnct dirided bj tbo tame number, tbc qn» 
ttentwfllbeeqnaltodiennmbermaltipiied. Thns, 15x4=<M),aiid Q(l-«-4^\&. 

YiflSb? Sz&f Into bow many general pTinciples CMi \^aw 
eaadeamBdf fFhrnt ig the Sat? Seocmdt Thiidl la^\i»X| 
Mwjue tbeme embmeed T 
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EXACT DIVISOBS, 

89. An Elxact Divisor of a number is one that giyes 
a whole number for a quotient. 

As it is frequently desirable to know if a number has an 
exact divisor, we will present a few directions that will bo 
of assistance, particularly in finding exact diyisors of laigo 
numbers. 

A number whose unit tis:are is 0, 8» 4, 6, or 8, is caDed an Mm Number, Andt 
number whose unit flgore is 1, 8, 5, 7, or 9, is caJled an (kid Number* 

2 is an exact divisor of all even numbers. 

4 is an exact divisor when it will exactly divide the tens 
and units of a number. Thus, 4 is an exact divisor of 268, 
756, 1284. 

6 is an exact divisor of every number whose unit figure is 
or 5. Thus, 5 is an exact divisor of 20, 955, and 2840. 

8 is an exact divisor when it will exactly divide the hun- 
dreds, tens, and units of a number. Thus^ 8 is an exact 
divisor of 1728, 5280, and 213560. 

9 is an exact divisor when it will exactly divide the sum of 
the digits of a number. Thus, in 2486790, the sum of the 
digits 2+4+8 + 6 + 7 + 9+0=36, and 36-^9=4. 

10 is an exact divisor when occupies units' place. 
100 when 00 occupy the places of units and tena 

1000 when 000 occupy the places of units, tens^ and hun- 
dreds, etc. 

A composite number is an exact divisor of any number, 
when all its factors are exact divisors of the same number. 
Thus, 2, 2, and 3 are exact divisors of 12 ; and so also are i 
(=2x2) and 6 (=2x3). 

An even number is not an exact divisor of an odd number. 

If an odd number is an exact divisor of an even number, 

^"" ^^ct divisor ? Wliat is an even namber? An odd nnm* 

un exact divisor ^ 4? 5? 9? 10? 100? 1000? 
te nnmber an. exacAi dVnsKst*! ^si «<7^ssi. \£Q3&bQic is 
• of whatt An od^ ii\xm)aet S& «ai ^^M^Q&cs(Ssfst^ 
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twice that odd number is also an exact divisor of the even 
number. Thus^ 7 is an exact divisor of 42 ; so also is 7 x 3^ 
or 14. 

y- PRIME NUMBERS. 

90« A Prime Number is one that can not)b(^ resolved 
oi/ separated into two or more integral factors.N 

For ref erence, and to aid in determining the prime factors 
of composite numbers, we give the following : 

Table of Pbime Numbers from 1 to 1000. 



1 


59 


139 


233 


337 


439 


657 


653 


769 


883 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


669 


661 


787 


907 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


677 


677 


800 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


963 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


867 


977 


41 


113 


211 


311 


419 


621 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


641 


643 


767 


877 


997 


53 


137 


229 


331 


433 


647 


647 


761 


881 





FACTORING NUMBERS. 

Case L 

91. To resolve any composite number into t 
prime tdxAxxcs. 



WiMtiBspiime number f In tactoidiig nnmbeta, CayB(&\Vft^\i» 
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1 What are the prime factors of 2772 ? 



1386 



OFBRATiON. ANALYSIS. Divide the given, nnmber lij 9; 

2772 the least prime factor, and the result bv 3 ; this 

gives an odd number lor a quotient, divisiUe hj 
the prime factor, 3, and the quotient lesultmg 
693 from this division is also divisible by 3. The 

next quotient, 77, we divide by its least prlnw 
factor, 7, and obtain the quotient 11 ; this being 
77 a prime number, the division can not be carried 

-^■^ further. The divisors and last quotient, 2, 3, 3, 

8, 7, and 11 are all the prime factoia of the gifen 

1 number, 2772. 



2 

2 
3 
3 

7 
11 



231 



Rule. Divide the given number by any prime fadorj 
divide the quotient in the same manner, and so continue the 
division until the quotient is a prims number. The several 
divisors and the last quotient wiU be the prime factors re^ 
quired, 

Pboof. The product of all the prime factors will be the 

given number. 

Examples j-ob Pbactiob. 

^ % What are the prime factors of 1 140 ? Ans. a> 3^ 8» 6, 18. 

3. What are the prime factors of 29925 ? 

4. What are the prime factors of 2431 ? 
6, Find the prime factors of 12673. 

6. Find the prime factors of 2310. 

7. Find the prime factors of 2205. 

8. What are the prime factors of 13981 ? 

Case IL 

92. To resolve a number into all the different sets 
•**" ^*= <3 possible. 

m many sets oi iac\.ot^, «tA^\i%fc axe they? 
— • > 

3)lanation. Rule. Vtooi. 0%sfc\\\^-w>^W 
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CXPBRATION. 

r2 xl8 
3x12 
4x9 
6x6 
2x2x9 
2x3x6 
3x3x4 
2x2x3 



36 = ^ 



Analysis. Writing the 86 at 
the left of the sign =, arrange 
all the different sets of factors into 
which it can be resolved under 
each other, as shown in the opera- 
tion, and we find that 36 can be 
resolved into 8 sets of factors. 



x3 



Examples poe Peactice. 

2. How many sets of factors in the number 24 ? What 
are they? Ans. 6 sets. 

3. In 125 how many sets of factors ? What are they ? 

Ans. 2 sets. 
4 In 40 how many sets of factors, and what are they ? 

Ans. 6 sets. 
6. In 72 how many sets of factors, and what are they ? 

Ans. 15 sets. 

I- 

CANOELLATION. 

93. Cancellation is the process of rejecting equal fac- 
tors from numbers sustaining to each other the relation of 
dividend and divisor. 

It has been shown ( 77 ) that the dividend is equal to the 
product of the divisor multiplied by the quotient. Hence, 
if the dividend can be resolved into two factors, one of 
which is the divisor, the other factor will be the quotient. 

1. Divide 63 by 7. 



DlTlBor, 



OPERATION. 

^):Jx9 



Analysis. We see ia 
this example that 63 ia 
composed of the factoni 7 
and 9, and that the factor 
7 is equal to the divisor. 

Therefore we reject the factor 7, and the remaining factor, 9, is the 

quotient. 



Dividend. 
Quotient. 



Give explanation. What is canceWaUoix*! \3v^Ti^'Vi»S*^T>»ssc^N» 
it based f Give iSrat explanation. i 
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94, Whenever the dividend and divisor are each com« 
posite numbers, the factors common to both may first be 
rejected without altering the final result. ( 87, Prin. III.) 

2, What is the quotient of 24 times 56 divided by 7 times 
48? 

OPEBATION. ANAIiYSIS. First 

24 X 66 _ 4x0x^X0 ^ A A indicate tlie operar, 

by writing the num- 
Oers wliich constitate the dividend above a line, and those which oon- 
etitute tho divisor below it. Instead of multiplying 24 by 56, in the 
dividend, we resolve 24 into the factors 4 and 0, and 56 into the factors 
7 and 8 ; and 48 in the divisor into the factors 6 and 8. We next 
cancel the factors 6, 7, and 8, which are common to the dividend and 
divisor, and we have left the factor 4 in the dividend, which iB the 
quotient. 

When all the fiustors or numbers in the dividend are canceled, 1 ehonld be 
retained. 

95. K any two numbers, one in the dividend and one in 
the divisor, contain a common factor, we may reject that 
factor, 

3. In 54 times 77, how many times 63 ? 



$4x 



OPERATION. Analysis. In this example we see that 9 win 

6 11 divide 54 and 63 : so we reject 9 as a factor of 54, 

and retain the factor 6, and also as a factor of 63, 
and retain the factor 7. Again, 7 will divide 7 in 
the divisor, and 77 in the dividend. Dividing 
It both numbers by 7, 1 wiU be retained in the 

divisor, and 11 in the dividend. Finally, th© 
product of 6 X 11 =66, the quotient. 

4. Divide25xl6xl2 by 10x4x6x7. 

Analysis. In this, 

as in the preceding 

example, we reject all 

= ^ = 2-^. the factors that are 

common to both divi- 
dend and divisor, and 
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5 


4 


$ 








i$ 


X !« 


xljS 


5 


X 

7 


4 


u 


X/f X 


0x7 




^ 








• 





Give second explanation. 
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we havB Temaining the factor 7 in the diyisor, and the factors 5 and 4 
in the dividend. Completing the work, we have ^9-=2f , Ans, 

From tho preceding examples and illustrations we derive 
the following 

Etjle, L Write the numbers composing tlie dividend above 
a horizontal liney and the numbers composing the divisor 
Ulow it. 

n. Cancel all the factors common to both dividend and 
divisor, 

III. Divide the product of the remaining factors of the 
dividend by the product of the remaining factors of the di* 
visoTy and the result mil be the quotient. 

1. Bejecting a fiictor from any number is dividing the nmnber by that fiictor. 

S. When a &ctor is canceled, the unit, 1, ia BnppoAed to take its place. 

8. One flictor in the dividend will cancel only one egnai fiictor in the divisor. 

4L If all the fiustors or nnmbere of the divisor are canceled, the product of the 
remaining tacton of the dividend "nill be the quotient. 

6u 1^ many it is thonght more convenient to write the factors of the dividend on 
tho- right of a vertical line, and the factors of the divisor on the left. 

Examples fob Pbacticb. 
1. What is the quotient of 16 x 5 x 4 divided by 20x8? 

FIRST OPERATION. SECOND OPERATION. 

.2 



2 
4 



$ 
4 



2, Ans. 
2. Divide the product of 130 x 44 x 6 x 7 by 72 x 33 x 14. 



Eule, first step ? Second? Third? WlvaAia^V'Bft'iSaiA^A-tessrfceM?. 
a factor? Wlist is tltequotieut vr\ieua\X^^^\H»Vsi^ia!&$£i;T^aRi&'«3Si> 
maeeledt 
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FIB8T OFEBATIOir. 



nx$$y.i4 ~ 3 
3^ 



= V = 6i,An$, 



BBCOIID OPSRA.'OaX. 



10 



^n 


m 


hi 


M 





* 


3 


30 




6| 



^ 8. Divide the product of 33 x 35 x 28 by 11 x 16 x 14 

Ans. IL 

4. What is the quotient of 21 x 11 X 26 divided by 14 x 

13 F Am. 33. 

6. Divide the product of the numbers 48, 72, 28, and 6, 

by the product of the numbers 84, 15, 7, and 6, and give 

the result. Ans. ^ 

.: 6. Divide 140 x 39 x 13 x 7 by 30 x 7 x 26 x 21. y 

i Ans.4^Y 

. c 7. What is the quotient of 66 x 9 x 18 x 6 divided by I 

^h2 x 6 X 40. ^ Ans. 10|. ! 

It ; 8: Divide the product of 200 x 36 x 30 x 21 by 270 > ' 

I 40 X 15 X 14. An8. 2. 

•^ ' 9. Multiply 240 by 56, and divide the product by 60 mui 

' tiplied by 28. Ans. 8. 

10. The product of the numbers 18, 6, 4, and 42 is to be 

dividdd bv the product of the numbers 4, 9, 3, 7 and 6 ; 

It? Ans. 4 

tons of "hay, ?k\. \*^ ^cJ^^x^^Wjv^TMo^be 
of wood, at 4 doWat^ «b Qi«t^t A!lMl.^ft\R«fl. 
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12. How many firkins of butter, each containing 56 
pounds, at 13 cents a pound, must be given for 4 barrels of 
sugar, each containing 182 pounds, at 6 cents a pound ? 

Ans. 6 firkins. 

13. A tailor bought 5 pieces of cloth, each piece contain- 
ing 24 yards, at 3 dollars a yard« How many suits of 
clothes, at 18 dollars a suit, must be made from the cloth 
to pay for it ? Ans, 20 suits. 

14. How many days* work, at 75 cents a day, will pay for 
115 bushels of com, at 50 cents a bushel ? Ans. 76f days. 

GREATEST COMMON DIVISOR. 

96. A Gommon Divisor of two or more numbers is a 
number that will exactly divide each of them. 

97. The Greatest Common Divisor of two or more 
numbers is the greatest number that will exactly divide 
each of them. 

Numbers prime to each other are such as have no com- 
mon divisor. 

A common dlTisor it eometimes called a Oommon Measure; aad the greatest 
eommoQ divisor, tlie Greatest Common Measure. 

Case I. 

98« When the nnxnbers are readily &otored. 

1. What is the greatest conmion divisor of 6 and 10 ? 

Ans. 3. 

OFEBATION. ANALYSIS. We readily find \yy inspection that 2 will 
6 . . 10 divide both the given numbers ; hence 3 is a common 
~d 5 divisor ; and since the quotients 8 and 5 have no com- 

mon factor, but are prime to each other, the common 

divisor, %, must be the greatest common divisor. 

2. What is the greatest common divisor of 42, 63, and 105 ? 

What is a common divisor f The greatest coiamoii ^Vvsaet^ I 
amuium measure t iTbe greatest common meaaui© t VrV».\.NaC%aft'' 
Qiveatuayaim 
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OFKRATIQN. 

42 . . 63 . . 105 


7 


14.. 21.. 35 




2 .. 3 .. 5 
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Ahaltbib. We obeerve that 8 wU] 
exactly divide each of the given num- 
bers, and that 7 will exactly divide 
each of the resulting qnotientB. Hence, 
each of the given numbers can be ex- 

3 ^ 7=i21 Ans. ''^^ divided by 3 times 7 ; and these 

numbers must be eomponmU factors of 

the greatest common divisor. Now, if there were anjf oiher oomponent 
factor of the greatest common divisor, the quotients, 2, 8, 5, would be 
exactly divisible by it. But these quotients are prime to each other. 
Hence 3 and 7 are oS the component factors of the greatest comipoa 
divisor sought. 

3. What is the greatest common divisor of 28^ 140^ and 
280? 

OPERATION. Ahaltbib. We first divide hy 4; 

then the quotientB by 7. Tl|p re- 
sulting quotients, 1, 5, and 10, are 
prime to each other. Hence 4 and 
7 are all the oomiwnent factors of 

4 X 7=28, A718. the greatest common divisor. 

From these examples and analyses we deriye the following 

BuLE. L Write the numbers in a line, with a vertical line 
at the left, and divide by any factor common to all the numbers, 

11. Divide the quotients in like manner, and continue the 
division till a set of quotients is obtained that have no comnum 
factor. 

IIL Multiply all the divisors together, and the product friU 
be the greatest common divisor sought. 

Examples fob Pjbactioe. 

1. What is the greatest common divisor of 12, 36, 60, 72f 

Ans^ 12. 

2. What is the greatest common divisor of 18, 24, 30, 36, 

Ans.^ 



4 


28 . . 140 . . 280 


7 


7.. 35.. 70 




1 . . 5 . . 10 



Bole, first step ^ ^econflin 'tViXT^I 
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3. What is the greatest common diyisor of 72, 120^ 240^ 
384 ? Ans. 24. 

4. What is the greatest common divisor of ?6, 126, 72, 
216 ? Ans. 18. 

5. What is the greatest common divisor of 42 and 112 ? 

Ans, 14. 

6. What is the greatest common divisor of 32, 80, and 
856? Ans. 16. 

7. What is the greatest common divisor of 210, 280, 350, 
630, and 840 ? Ans. 70. 

8. What is the greatest common divisor of 300, 525, 225, 
and 375 ? • Ans. 75. 

9. What is the greatest common divisor of 252, 630, 1134, 
and 1386? Ans. 126. 

10. What is the greatest common divisor of 96 and 544 ? 

Ans. 32. 

11. What is the greatest common divisor of 468 and 1184 7 

Ans. 4. 

12. What is the greatest common divisor of 200, 625, and 
150 ? Ans. 25. 

Case II. 
99. When the nnxnbers caji not be readily factored. 

As the analysis of the method under this case depends 
upon three properties of numbers which have not been in- 
troduced, we present them in this place. 

I. An exact divisor divides any number of times its divi 
dend. 

II. A common divisor of two numbers is an exact divisoj 
of their sum. 

III. A common divisor of two numbers is an exact divisoi 
of their difference. 



Wbut is Ckse II f What ia the first principVe xvy^^ ^\2^ 
founded f Second? Third 1 
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^ 1. What is the greatest common divisor of 84 and 203 ? 



OPEBATION. 

203 
168 

35 

28 



84 


3 


70 


2 


14 


% 


14 


% 








TyAm. 



Analysis. Draw two vertical lines, and 
place the larger number on the right, and 
the smaller number on the left, one line 
lower down. Then divide 203, the larger 
number, by 84, the smaller, and write 2, 
the quotient, between the verticals, the 
product, 168, opposite, under the greater 
number, and the remainder, 85, below. 
Next divide 84 by this remainder, writing 
the quotient, 2, between the verticals, the 
product, 70, on the left, and the new remainder, 14, below the 70. 
Again divide the last divisor, 85, by 14*, and obtain 2 for a quotient, 
J8 for a product, and 7 for a remainder, all of which we write in the 
same order as in the former steps. Finally, divide the last divisor, 
14, by the last remainder, 7, and we have no remainder. 7, the last 
divisor, is the greatest common divisor of the given numbers. 

In order to show that the last divisor in such a process is 
the greatest common divisor, we will first trace the work in 
the reverse order, as indicated by the arrow line below. 



84 



70 



14 



14 



OPKBATION. 7 divides the 14, as proved by 

^ 203 the last division; it will also di- 
vide two times 14, or 28, (1.) Now, 
as 7 divides both itself and 28, it 
will divide 35, their sum, (11.) It 
will also divide 2 times 85, or 70, 
(I ;) and since it is a conmion di- 
visor of 70 and 14, it must divide 
their sum, 84, which is one of the 
g^ven numbers, (II.) It will also 
divide 2 times 84, or 168, (I ;) and 
since it is a common divisor of 168 
and 85, it must divide their sum, 

808, the larger number, (IL) Hence 7 is a common divisor of the 

given numbers. 
Again, tracing the work in the direct order, as indicated below, we 



168 



85 



28 



Give axialyaia. 



I 



84 
70 
14 



2 
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know that the greatest common divisor, whatever it be, mast divide 

2 timos 84, or 168, (L) Then 
203 since it will divide both 168 and 
203, it must divide their differ- 
ence, 35, (III.) It will also divide 
2 times 35, or 70, (I ;) and as it will 
divide both 70 and 84, it must di- 
35 vide their difference, 14, (IIL) It 
will also divide 2 times 14 or 28, 
OQ (I;) and as it will divide both 28 
and 35, it must divide their differ- 
ence, 7, (III;) hence, it cannot be 
7 greater than 7. 



168 



Thus we have shown, 

Ist. That 7 is a comDion divisor of the giren numbers. 
2d. That their greatest common divisor, whatever it be, 
cannot be greater than 7. Hence it must be 7. 
From this example and analysis, we derive the following 

BuLE. L Draw two verticals, and write the two numbers^ 
one on each side, the greater number one line above the less. 

IL Divide the greater number by the less, writing the quo- 
tient between the verticals, the prodtict under the dividend^ 
and the remainder below^ 

IIL Divide the less number by the remainder, the last di- 
visor by the last remainder, and so on, till nothing remains. 
The last divisor will be the greatest common divisor sought 

rV. If more than two numbers be given, first find the great- 
est common divisor of two of them, and then of this divisor 
and one of the remaining numbers, and so on to the last; 
the last common divisor found will be the greatest common 
'^ivisor of all the given mimbers, 

1. When more than two Dnmbere are ^ven, it is better to begin with tho least two. 

2. If at any point in the operation a prime number occnr as a remainder, it most 
be a common divisor, or the given numbers have no coumiQiii Q2ctVihOt. 



Bale, Srst step? Second? Thirds ¥owt1\v1 NTV^aX T«\s^V3».^i»'^ 
numbers when their difTerence ia a piime nunitoeil 



78 



PBOPEBTIES OF KUHBBBS. 



Examples foe Pbactice. 
L What is the greatest common divisor of 221 and 5512! 

OPBBATION. 

5512 
442 



221 


2 




4 


208 


1 


Ans. 13 


1 




6 



1092 

884 

208 
13 



78 
78 





2. Find the greatest common divisor of 154 and 210. 

Ans. 14. 
8. What is the greatest common divisor of 316 and 664? 

Ans. 4. 

4. What is the greatest common divisor of 679 and 1869? 

Ans. 7. 

5. What is the greatest common divisor of 917 and 1495? 

Ans, "L 

6. What is the greatest common divisor of 1313 and 4108? 

Ans. 13. 

7. What is the greatest common divisor of 1649 and 5423 ? 

Ans. 17. 

The following examples may be solved by either of th« 
foregoing methods. 

8. John has 36 pennies, and Charles 50 : how shall they 
arrange them in parcels, so that each boy shall have the same 
number in each parcel ? Ans. 5 in each parcel. 

9. A speculator has 3 fields, the first containing 18, the 

^d the third 40 actea, which he wishes to divide 
est possible lota \iavm^ >i^^ ^ajoi^ i^isns^C)^ ^ 
; how many acrea m e»ft\x Ao^*^ Atia* *^ %fis»^ 
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la A fwtmet had 2^. bosheb of wlmt, md 273 biuihek 
of oais, wliidihewnhedtopntmtotheleastniunbn'afboii 
containing ^be sme nnmberof boBheis, wiAont mixing the 
two kinds ; idiat rnimhfr of bushels most each bin hold ? 

Aw. tL 

IL A Tillage street is 332 reds kng ; A owns 124 rods 
front, B 116 rods, and C 92 rods ; ihey agree to diride theii 
land into eqnal lots of the largest siae that will allow emdk 
one to form an exact number of lots ; what will be the width 
of the lots? ^»s.4rods. 

12. The Erie lailioad has 3 switches, or side trades, of the 
following lengths : 3013, 2231, and 2047 feet ; what is the 
length of the longest rail that will exactly lay the tiack <m 
each switch ? Ans. 23 feeL 

13. A forwarding mendiant has 2722 bnshels of wheat, 
1822 bushels of com, and 1226 bushels of beans, which he 
wishes to forward, in the fewest bags of equal sue that will 
exactly hold either kind of grain ; how many bags will it 
take? ^lu. 2885. 

14. A has 120 doOars, B 240 doUais, and C 384 doOars; 
they agree to purchase cows, at the highest price per head 
that will allow each man to invest all his money ; how many 
cows can each man purchase? ^ms. A 5, B 10, and C 16. 

MULTIPLES. ^ 

100. A Multiple is a number exactly diyisible by a 
given number ; thus, 20 is a multiple of 4. 

101. A Common Multiple is a number exactly divisible 
by two or more given numbers ; thus, 20 is a common mul- 
fiple of 2, 4, 5, and 10. 

102. The Least Common Multiple is the least num- 
t)er exactly divisible by two or more given numbers ; thu^ 
14: is the least common multiple of 3, 4, 6, and B« 

m^ iv a muU^lef A common mnltUlat TVka\»iifi^ m 
luJtiplff T ^ 
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103. From the definition ( 100 ) itis CTident that the 
product of two or more numbers, or any n^unber of thnes 
their product, must be a common multiple of the numbers. 
Hence, A common multiple of two or more numbers may he 
found by multiplying the given numbers together. 

\04« To find the least common multiple. 

PiBST Method. 

From the nature of prime numbers we deriye the follow- 
ing principles : 

I. If a number exactly contain another, it will contam all 
the prime factors of that number. 

IL If a number exactly contain two or more numbers, it 
will also contam all the prime factors of those numbers. 

III. The least number that will exactly contain all the 
prime factors of two or more numbers, is the least common 
multiple of those numbers. 

1. Find the least common multiple of 30, 42, 66, and 78. 

OFEBATiON. Akalybib. The I 

30 = 2 X 3 X 5 nmnbeor cannot bo 

42 = 2 X 3 X 7 ^'^^ **"*** '^* ®°* 

66 = 2x3x11 it musk contain 78; 

to -^ ^ X 6 X 16 tain the fkcton of 

2x3xl3xllx7x5 = 30030,^««. 78, via.: 

2 X 8 X la 

We here have all the prime factors of 78, and also aU the factors o| 
IS, except the factor 11. Annexing 11 to the series of factoiis, 

2 X 3 X 18 X 11, 

and we have aU the prime factors of 78 and 66, and also aU the facton 
of 42 except the factor 7. Annexing 7 to the series of factors, 

2 X 8 X 13 X 11 X 7, 

^ wa have all the prime factors of 78, 66, and 42, and also all the 

A common multiple of two ot thot^ tlwxc^t^ \» found ? 
\ple derived fioia praoaQ xluxs^te*! 'Se^oiAl 'Y^ssAX 
1^ 
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factois of '30 except the factor 5. Anneziiig 5 to the leriei of factors, 

2 X 3 X 13 X 11 X 7 X 5, 

and we have all the prime factors of each of the given numbers ; and 
hence the product of the series of factors is a common multiple of the 
given numbers, (XL) And as no factor of this series can be omitted 
without omitting a factor of one of the given nnmberS) the product of 
the series is the least common multiple of the given numbers, (III.) 

From this example and analysis we deduce the following 

BuLE. L Resolve ihe given numbers into their prime 
factors. 

IL Take all the prime factors of the largest number y and 
such prime factors of the other numbers as are not found in 
the largest number^ and their product will be the least com^ 
man multiple. ^ 

When a prime fltctor is repeated in any of the given nnmben, it must be used as 
many times, as a flustor of the moltiple, as the greatest number of times it appears 
in any of the given numbers. 

Examples fob Pbaotice. 

3, Find the least common multiple of 7, 36, and 98. 

Ans. 490. 

3. Find the least common multiple of 24, 42, and 17. 

Ans. 2856. 

4, What is the least common multiple of 4, 9, 6, 8 ? 

Ans. 72. 
6. What is the least common multiple of 8, 15, 77, 385 ? 

Ans. 9240. 

6. What is the least common multiple of 10, 45, 75, 90 ? 

Ans. 450. 

7. What is the least common multiple of 12, 15, "^ " 

Ana 

Am 



2 


i 
4 


OPEBATIOH. 

. . 6 . , 9 . . la 


2 


2 


..3. .9.. 6 


8 


3. .9.. 3 


3 


3 
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Secokd Method. 

105. 1. What is the least common multiple of 4^ 6^ 9, 
and 12? 

Akaltbib. First write tlie 
giyen numbers in a series, 'with 
a vertical line at the left 
Since 2 is a factor of some of 
the giyen numbers, it most he 
a factor of the least oommon 
multiple sought. Dividing as 
2x2x3x3 = 36^ Ans. many of the numbers as are 

divisible by 2, write the qno- 
UentB and the undivided number, 9, in a line underneath. We now 
perceive that some of the numbers in the second line contain the 
factor 2 ; hence the least common multiple must contain another 2, 
and we again divide bj 2, omitting to write down any quotient whea 
it is 1. We next divide by 3 for a like reason, and still again by 8. 
By this process we have transferred all the f^ictors of each of the 
numbers to the left of the vertical ; and their product, 86, most be Qa 
least common multiple sought, (104, HI.) 

2. What is the least common multiple of 10, 12, 15, and 75 ? 

AiTALTBis. We read- 
ily see that 2 and 5 are 
among the factors of the 
given numbers, and muBt 
be factors of the least 

2x5x2x3x5 = 300, Arts. common multiple; hence 

we divide every number 
that is divisible by either of these factors or by their prodiiet; thus, we 
divide 10 by both 2 and 5 ; 12 by 2; 15 by 5 ; and 75 by 5. We next 
divide the second line in like manner by 2 and 8 ; and afterwards the 
third line by 5. By this process we collect the factors of the given 
numbers into groups; and the product of the factors at the left of the 
vertical is the least oommon multiple sought. 

3. What is the least common multiple of 6, 15, 35, 42, 



2,6 


OFKUATION. 

10 . . 12 . . 15 . . 75 


2,3 


6 . . 3 • . 15 


5 


5 



Qive expVaxksAioii, 



3,7 

2,5 
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OFERATIOK. ANALYSIS. In this opeia- 

15 . . 42 . . 70 tion we omit the 6 and 85, 



f, ^ ^^ becanae thej are exactly oon- 

^ ' * ^ " ■'•^ tained in some of the other 



3x7x2x5 = 210^ Ans. given numbers; thus, 6 is 

contained in 42, and 85 in 
70; and whatever wiU contain 42 and 70 mu0t contain 6 and 85. 
Hence we have onlj to find the least common multiple of the lemaiD^ 
ing numbers, 15, 42, and 70. 

From these examples we derive the following 

BuLE. L Write the numbers in a line, omitting any of th$ 
smaller numbers that are factors of the larger^ and draw a 
vertical line at the left 

n. Divide by any prime factory or factors y that may be conn 
tained in one or more of the given numbersy and write the 
quotients and undivided numbers, in a line underneath, omit' 
ting the Vs. 

m. In like manner divide the quotients and undivided 
numberSy and continue the process till all the factors of the 
given numbers have been transferred to the left of the vertical. 
Then multiply these factors together, and their product toiU 
be the least common multiple required. 

Examples fob Practice. 

4. What is the least common multiple of 12^ 15^ 42^ and 
60? Ans. 420. 

5. What is the least common multiple of 21^ 35^ and 42 ? 

Ans. 210. 

6. What is the least common multiple of 25^ 60^ 100^ and 
125 ? Ans. 1500. 

7. What is the least common multiple of 16, 40, 96, and 
105 ? Ans. 3360. 

8. What is the least common multiply of 4 16, 20, 48, 60, 
and 72 ? Ans. 720. 

9. What is the least common multiple of 84, 100, 22^ 
300 ? Au%- \<5 



Rule, SjTBt step ? 8am i^^id^ 
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10. What is the least common multiple of 270, 189, 297, 
243? Ans. 187110; 

11. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
7, 8, 9 ? Ana. 2520. 

12. What is the smallest sum of money for which I could 
purchase an exact number of books, at 5 dollars, or 3 dol- 
lars, or 4 dollars, or 6 doUars each ? Ans. 60 doUara 

13. A fanner has 3 teams ; the first can draw 12 barrels 
of flour, the second 15 barrels, and the third 18 barrels; 
what is the smallest number of barrels that will make full 
loads for any of the teams ? Ans. 180. 

14. What is the smallest sum of money with which I can 
purchase cows at $30 each, oxen at $55 each, or horses at 
$105 each ? Ans. $23ia 

15. A can shear 41 sheep in a day, B 63, and 54 ; what 
is the number of sheep in the smallest flock that would 
furnish exact days' labor for each of them shearing alone? 

Ans. 1549a 

16. A servant being ordered to lay out equal sums in the 
purchase of chickens, ducks, and turkeys, and to expend as 
little money as possible, agreed to forfeit 5 cents for every 
fowl purchased more than was necessary to obey orders. In 
the market he found chickens at 12 cents, ducks at 30 cents, 
and turkeys at two prices, 75 cents and 90 cents, of which 
he imprudently took the cheaper ; how much did he thereby 
forfeit ? Ans. 80 cents. 

CLASSIFICATION OF NITMBBES. 

Numbers may be classified as follows : 

106. I. As Even and Odd. 

107. II. As Prime and Composite. 

Grst classification ol ii\mibeT^*l '^^TYksi S% wv o^reii nnm- 
n umber? Second c\aa«i^c».\.\cKi*l k. ^TVK\ft xssas^oKtX 

imber? 
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108. IIL As Integral and Fractional. 

An Integral Number, or Integer, expresses whole 
things. Thus, 281 ; 78 boys; 1000 books. 

A Fractional Number, or Fraction, expresses equal 
parts of a thing. Thus, half a dollar ; three-fourths of au 
hour; seyen-eighths of a mile. 

109. IV. As Abstract and Concrete. 

110. V. As Simple and Compound. 

A Simple Number is either an abstract number, or a 
concrete number of but one denomination. Thus 48, 926 ; 
48 dollars, 926 miles. 

A Compound Number is a concrete number whose yalue 
is expressed in two or more different denominations. Thus, 
32 dollars 15 cents; 15 days 4 hours 25 minutes; 7 miles 
82 rods 9 feet 6 inches. 

111. YI. As Like and Unlike. 

liike Numbers are numbers of the same unit value. 

If simple numbers, they must be all abstract, as G, 62, 
487 ; or all of one and the same denomination, as 5 apples, 
62 apples, 487 apples; and, if compound numbers, they 
must be used to express the same kind of quantity, as time, 
distance, etc. Thus, 4 weeks 3 days 16 hours ; 1 week 6 
days 9 hours ; 5 miles 40 rods ; 2 miles 100 rods. 

Unlike Numbers are numbers of different unit yalues. 
Thus, 75, 140 dollars, and 28 miles ; 4 hours 30 minutes, 
and 5 bushels 1 peck. 

What is the third classification Y What is an integral number ? A 
fractional number 7 What is the fourth classification ? An abstract 
number? A coucrete number ? What is the fifth classification ? A 
simple number Y A compound number ? Sixth classification t What 
are like numbers ? Unlike numbers t 
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FEAOTIOIirS. 

Definitioks, Notation, ajstd NincBRATioir. 

112. If a unit be divided into 2 equal parts^ one of the 
parts is called one-half. 

If a unit be divided into 3 equal parts, one of the parts li 
called one-third, two of the parts tvxhthirda. 

If a unit be divided into 4 equal parts, one of the parts 
is called one-fourth^ two of the parts tuHhfaurths, three of 
the parts three-fourths. 

If a unit be divided into 6 equal parts, one of the parts 
Is called one-fifth^ two of the parts two-fifths, three of the 
parts three-fifthsy etc. 

The parts are expressed by figures ; thus. 



One-half is written 




One-fifth is written 


i 


One-third " 




Two-fifths 


i 


Two-thirdfl « 




One-seventh ** 


\ 


One-fourth " 




Three-eighths " 


1 


Two-fourths " 




Five-ninths '* 


f 


Three-fourths " 




Eight-tenths " 


A 



Hence we see that the parts into which a unit is divided 
take their name^ and their value^ from the number of equal 
parts into which the unit is divided. Thus, if we divide 
an orange into 2 equal parts, the parts are called halves; 
if into 3 equal parts, thirds ; if into 4 equal parts, fourths, 
etc.; and each third is less in value than each half, and 
tBjch fourth less than each third; and the greater the num* 
ier of parts, the less their value. 

When a unit is divided into any number of equal parts, 
one or more such parts is a fractional part of the whole 
number, and is called a, fraction. Hence, 

]'"" <5tion is one or more of the equal parts of a 



De^e a ixayc^oiL, 



DEFIKITIOKS^ KOTATIOK, NUHEBATIOK. 87 

114:, To write a fraction, two integers are required, one 
to express the number of 'parts into which the whole num- 
ber is divided, and the other to express the number of these 
parts taken. Thus, if one dollar be divided into 4 equal 
parts, the parts are called fourthsy and three of these parts 
are called three-fourths of a dollar. This three-fourths may 
be written 

3 the number of parts taken. 

4 the number of parts into which the dollar is divided. 

115« The Denominator is the number below the line. 
It .denominates or names the parts; and 
It shows how many parts are equal to a unit. 

116. The Numerator is the number above the line. 
It numerates or numbers the parts ; and 

It shows how many parts are taken or expressed by the 
fraction. 

117. The Terms of a fraction are the numerator and 
denominator, taken together. 

118« Fractions indicate division^ the numerator answer- 
ing to the dividend, and the denominator to the divisor. 

119. The Yalue of a fraction is the quotient of the nu- 
merator divided by the denominator. 

130« To analyze a fraction is to designate and describe 
its numerator and denominator. Thus, | is analyzed as 
follows : — 

4 is the defwminaior, and shows that the integer is divided 
into 4 equal parts ; it is the divisor. 

3 is the numerator f and shows that 3 parts are taken; it 
is the dividend, or integer divided. 

3 and 4 are the terms, considered as dividend and divisor. 

The value of the fraction is the quotient of 3-T-4, or J. 



How many numbers are inquired to writ© a {Ta«^\OTi*l 'Wk^ ^ \>^- 
£ne tbe denominutor. The numerator. Whal axe ^« \ati&& q1 ^ ^SAfo- 
iUmf Tbe value? TFhat is tlie asaljris <^ " A^kn^t 
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Examples fob Pbactige. 

Express the following fractions by figures : 

1. Seven eighths. 

2. Three twenty-fifths. 

3. Nine one-hundredths, 

4. Sixteen thirtieths. 

5. Thirty-one one hundred eighteenths. 

6. Seventy-five ninetif-sixths. 

7. Two hundred fifty-four /(mr hundred farty4;hirds. 

8. Eight nine hundred twenty'firsts. 

9. One thousand two hundred thirty-two seventy-five thm* 
sand six hundredths. 

10. Nine hundred six two hundred forty-three thousand 
eighty-seconds. 

Sead and analyze the following fractions : 

^^* Ta 5 tV 5 A" 5 Hi "ri? TiTj tA"5 itt- 
13. ^1^; ^ftf^; i^iV? tWtt^ tHit^ tAM^* 

121. Fractions are distinguished as Proper and Improper, 

A Proper Fraction is one whose numerator is less than 
its denominator; its vcUue is less than the unity 1. ThuSi 
A^ A^ A^ W are proper fractions. 

An Improper Fraction is one whose numerator equab 
or exceeds its denominator ; its value is never less than the 
unit, 1 . Thus, }, |, ^, ^, |^, if^ are improper fractiona 

122. A Mixed Number is a number expressed by an in- 
teger and a fraction; thus, 4J, 17^, 9^ are mixed numbers. 

123* Since fractions indicate division, all changes in the 

terms of a fraction will affect the value of that fraction ao- 

cording to the laws of division ; and we have only to modify 

ge of the General Principles of Division (87) by 

J the words numerator y denominator, and fraction, 



noper fraction "l An Vmpxo^et ttwJassBL\ Kts^ssj^^ssb^ 
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or value of thefrtiction, for the words dividend, divisor, and 
quotient, lespectiyely, and we shall have the following 

Gbxeraji Pbikoiples of Fractions. 

124. Pbin. I. Multiplying the numerator multiplies the 
fraction, and dividing the numerator divides the fraction. 

Pbin, n. Multiplying the denominator divides the frac 
tion, and dividing the denominator multiplies the fraction. 

PErN". III. Multiplying or dividing/ both terms of the frao- 1 
tion by the sams number does not alter the value of the fraction. 

These three principles may be embraced in one 

Gekebal Law. 

125. A change in the istctmeeator produces a like change 
in the value of the fraction ; but a change in the denomina- 
tor produces an opposite change in the value of the fraction. 

EEDUOTION. 

Case L 

126* To reduce fractions to their lowest terms. 

A fraction is in its lowest terms when its numerator and 
denominator are prime to each other; that is^ when both 
terms have no common divisor. 

1. Beduce the fraction ^ to its lowest terms. 

FIRST OFERATioiT. ANALYSIS. Dividing both terms of 

^=-|^=-J-|=^, Ans, a fraction by the same number does 

not alter the value of the fraction oi 
quotient, (124, III ;) hence, we divide both terms of |5, by 2, both 
terms of the result, f^, by 2, and both terms of this result by 3. As 
the terms of J are prime to each other, the lowest terms of JJ are J. 
We have, in effect, canceled all the factors common to the numerator 
and denominator. 

First geneml prindple'i Second *l TVnr^'t Qiev!L<ew\\v«\ "^^^s*. 
/5 meazi^ ty reduction of fractions 1 C«a»\\aN«i\iSvX1 ^>Ms.\.^'a^^B^*^K»v 
Zsr ^?a^^ Urmaf Give analyas. 
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8B00ND OFERATiov. Li thifl opentioii we hftTo divided 

12 ) If =f , Ans. boUi temui of the fnustion bjr their 

greateflt oonmKm diyiaar, (97,) and 
thoB performed the redactioii at a Bingle dlTimon. 

Rule. Cancel or r&jed aUfadars common to boih numera- 
tor and denominator. Or, 
Divide both terms by their greatest oommmn 



Examples fob Pbaoiicb. 

2. Reduce ^^ to its lowest terms. Ans. \, 

3. Reduce ffg^ to its lowest terms. Ane. \. 

4. Reduce ^f^ to its lowest terms. Ans. \\, 

5. Reduce |f} to its lowest terms. 

6. Reduce i4W^ ^ ^^ lowest terms. 

7. Reduce -^^ to its lowest terms. 

8. Reduce -^^ to its lowest terms. 

9. Reduce |{fg- to its lowest terms. Ans. |f 

10. Reduce \\^ to its lowest terms. Ans. ^. 

11. Reduce -^^AM ^ ^^ lowest terms. Ans. ^. 

12. Express in its simplest form the quotient of 44L di- 
Tided by 462. Afis. ^ 

13. Express in its simplest form the quotient of 189 di- 
Tided by 273. Ans. ^ 

14. Express in its simplest form the quotient of 1344 di- 
Tided by 1536. Ans. |. 

Case XL 

127. To reduce an improper firaotian to a whde 
or mixed number. 

1. Reduce 4^ to a whole or mixed number. 

OPEBATION. Akai^tbis. BmC8 

AlA =: 324 -^ 15 = 21^ = 21|, Ans. 15 fifteenths equal 

1, 324 fifteenths are 

many times 1 as 15 is contained times in 884, which is 

Or, since the nnxneratoT \3& «^ ^^dkS&ii «sA -VS^ dfinooi' 



sudd. Caae II is T?YiaU Oyto «^^^as«3c«». 
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a Arinr (118), we redaoe the fntction to an eqnlTalent whole 
or mized munber, hy diTidiDg the namentor, 8d4^ hy the denonu 
iBtttor, 15. 

BuxE. Divide the numerator by the denominator. 

X. Wtatea llw < VinomtMlo r is an exact dtrlsor of the immeimtor, the raeolt win bt 
a wiMile number. 
Sl In an anawcn wilalnli ig ftactlonii rednoe tlie fracttona to tbeir lowest tenof 

Examples fob Pbagtiob. 

2. Jn^ola, week, how many weeks ? Ans. If. 

3. In -^ of a bushel, how many bushels? Ans. 23|. 

4. In ^1^ of a dollar, how many dollars? 

5. In ^^ of a pound, how many pounds ? Ans. 54|. 

6. Beduce ^-||^ ^ ^ mixed number. 

7. Beduce ^^ to a whole number. 

8. Change -^^ to a mixed number. Ans. 18f. 

9. Change -^^^^ to a mixed number. 

10. Change > ^ff ^ to a mixed number. Ans. 1053f|. 
IL Chjnge ^^^ii^ to a whole number. Ans. 7032. 

Case HI. 

1!38. To reduce a whole number to a firaclion 
having; a 'given denominator. 

1. Bedu(!e 46 yards to fourths. 

OPERATION. Analysis. Since in 1 yard there are 4 fourths, 

46 in 46 yards there are 46 times 4 fourths, which aro 

4 184 fourths = ^. In practice we multiply 46^ 

the number of yards, by 4, the given denominatoi^ 

^-f^, Ans* mid taking the product, 184, for the numerator oi 

a fraction, and the given denominator, 4, for the 
denominator, we have J^^. 

BuLE. Multiply the whole number by the given denoniina" 
tor ; take the product for a numerator j under which writ^ 
thepiven denominator. 

SnJe. Cage nUa what 1 Qiy^ ^r'Amr^i^^'^ . 'BnSM^ 
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Awbole BBmber fe radBcad to a ftaeOoaal taml^wijtiqKlmdarttlbr ad» 
■OBinator; ttiw»f=r|. 

Examples fob Practice. 

2. Bedace 25 bushels to eighths of a bnsheL Ans, ^^ 

3. Bednce 63 gallons to fourths of a gallon. Ans. ^ 
4k Seduce 140 pounds to sixteenths of a ponnd. 

5. In 56 dollars, how many tenths of a dollar ? Ans. ^ 

6. Beduee 94 to a fraction whose denominator is 9. 

7. Beduee 180 to seventv-fifths. 

8. Change 42 to the form of a fraction* Ans. ^ 

9. Change 247 to the form of a fraction* 

10. Change 347 to a fraction whose denominator sliaQ 
be 1^. Ans. Af|l. 

Case IV. 

139* To reduce a mixed iraznber to an izniirpper 
fraction. 
L In 5| dollars, how many eighths of a dollar? 

OPERATION. 

5^ Analysis. Since in 1 dolUr there are 8 eighths, 

g an 5 doliars there are 5 times 8 eighths, or 40 

— eighths, and 40 eighths + 8 eighths = 43 eighths, 

^S Ans. or ¥. 

BruEU JfuUipIy the whole number by the denominator of 
the fraction; to the product add the numerator^ and under 
the sum write the denomiftator. 

Examples for Practicb. 

2. In ^ dollars, how many half dollars? Ans. | 

3. In 71f weeks, how many sexeuths of a week ? 

4. In 341 J acres, how many fourths ? Ans. ^^ 

5. Change 12^ years to twelfths, 

^ Change 5(4^ to an improper fraction. Ans. -J^ 

iuco 21^ to an improper fraction. Ans. -^If^ 

luce 5"^5f|^ to au impropet IrwiXAav^ Ans. ^\\^ 

Ouse rV is what 1 QVv^ exv^«^3a»l^«a.. * 'ftsi^ft. 
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9. In 96^, how many one hundred twentieths ? 
10. In 1297^, how many eighty-fourths ? Ans. ^gjjtfi. 
!!• What improper fraction will express 400|^ ? 

Case V. 

130. To reduce a ftaotion to a given denominator. 

As fractions may be reduced to lower terms by division, 
ihey may also be reduced to higher terms by multiplication ; 
and all higher terms must be multiples of the lowest terms. 
(1O30 

1. Beduce | to a fraction whose denominator is 20. 

OPERATioir. Analysis. First divide 20, the required 

20 H- 4 = 5 denominator, by 4, the denominator of the 

Q ^ g given fraction, to ascertain if it be a mul- 

— ^^it^ Ans. tiple of this term, 4. The division shows 

^ X 5 that it is a multiple, and that 5 is the factor 

which must be employed to produce this 
multiple of 4 We therefore multiply both terms of } by 5, ( 124,) 
and obtain ^, the desired result. 

SiTLE. Divide the required denominator hy the denomiTta- 
tor of the given fraction, and multiply both terms of the 
fraction by the quotient. 

Examples for Practice. 

2. Beduce f to a fraction whose denominator is 15. 

Ans, -ff, 

3. Eeduce 4 to a fraction whose denominator is 35. 

4. Seduce 4f to a fraction whose denominator is 51. 

Ans, If. 

5. Beduce If to a fraction whose denominator is 150. 

6. Beduce ^ff to a fraction whose denominator is 3488. 

7. Beduce y^ to a fraction whose denominator is IOC 



Casff V 18 what f How are fractioDS reduced U> \Ai^«t 
V2iat Are mU higher terma ? Give analysia. B.\;Aq. 
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Case VL 

131. To reduce two or more fractions to a com* 
mon denominator. 

A Common Denominator is a denominator common 
to two or more fractions. 

1. Beduce f and f to a common denominator. 

OFEiUTiOK. ANAiiTSis. Multiply the terms of the first 

3x5 fraction by the denominator of the second, and 

"T" ^ i© the terms of the second fraction by the denom- 

* ^ ^ inator of the first, (124.) This must reduce 

2x4 ^^^ fraction to the same denominator, for 

' "~~ ^ ¥o each new denominator will be the product of 

^ ^ the given denominators. 

Rule. Multiply the terms of each fraction hy the denom^ 
inator 8 of all the other fractions. 

Mixed nnmberB mast first be reduced to improper fractions. 

Examples for Practice. 

2. Beduce 1^ \y and f to a common denominator. 

3. Beduce f and f to a common denominator. 

4. Beduce ^y -^^ and f to a common denominator. 

5. Beduce ^y \y i, and ^ to a common denominator. 

6. Beduce -^y \y and f to a common denominator. 

^ns, Itl, ttl, if*. 

7. Beduce \y %^y \y and |^ to a common denominator. ^ 

Am. m> m> Hh itfr. 

8. Beduce If ^ r^y and 4 to a common denominator. 

" " ' ' ' ' ' ' ^"^^^^m II I *■ ■!■■ M^ ■ ■ ■ ^. ■!■■ I, ,1 . , I , ,, I . I. ■ ■ ■■ I n 

Ciuie VI is what f What la a commoii ^enominaXAi % QlV^^ ^s^^^sa. 





OFERATIOir. 


2,3 


6 . . 8 . . 12 


2, 2 


4.. 2 
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Case VIL 

132. To rednoe firaotions to the least common de* 
nozniiiator. 

The lieast Common Denominator of two or moro 
fractions is the least denominator to which thoy can all be 
rednced, and it must be the least common maltiplo of the 
^west denominators. 

!• Bednce \, i, and ^ to the least common denominator. 

Ahaltsib. First find tba 

least common multiple of tba 

given denominAton, which 

is 24. This most be the 

2x3x2x2 = 24 leui common denominator to 

-)- =^ /^ ^ which the fractions can be 

I = J^ Y Jns. reduced, (III.) Then multl- 

jj --ifl. I ply the terms of eadi fraction 

bjr such a number as will re- 
duce the fraction to the denominator, 24. Reducing each fraction to 
this denominator, hj Case V, we have the answer. 

Since the common denominator is already determined, it 
is only necessary to mnltiply the numerators by the malti- 
pliers. 

BrriiE. L Find the least common multiple of the given de^ 
nominator 8y for the least common denominator. 

II. Divide this common denominator by each of the given 
denominators, and multiply each numerator by the corres* 
ponding quotient. The products will be the new numerators. 

Examples fob Practice. 

2. Bednce -f^y ^, H, and -^ to their least common de* 
nominator. Ans. ^ff^, r^y \^y t^it' 

3. Bednce \y 4^ iV^ A ^ ^^^^ ^^^ common denomina- 
tor. Ans. ^, ffi, ^, ^> 

WbmtlsOu^vnt What most be the least ooiimtfni4e&»iB5aa^^^> 
snvemnafyakL Male, Ont step. Socoiid. 



■a J\.. 
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4. Reduce i, ir^ h ^^^ ^ to their least common denomi- 
nator. Ans. i^y ^, m, ^^. 

5. Reduce 5^, 2^, and If to their least common denomi- 
nator. Ans. ^y ^y J^. 

6. Reduce -fjy f , 4, and J to their least common denomi- 
nator. Ans. m^ Hi, m, H*. 

7. Reduce J, i, f , 2f , and -3*^ to their least common de- 
lominator. Ans. ^, ^, •^, 4||, ^ft^. 

8. Change f , ^3^, 3f , 9, and •} to equivalent fractions hav- 
ing the least common denominator. 

9. Change |i, I4, i, \i, and 6 to equivalent fractions 
having the least common denominator. 

10. Change 2^, J^, 4, If, -J^, and | to equivalent frac- 
Uons having the least common denominator. 

11. Reduce f , f , f, and t^ to a common denominator. 

12. Reduce f , ^y 2f , and f to a common denominator. 

13. Reduce ||, y^, f , and 3f to equivalent fractions hav- 
hig a colnmon denominator. Ans. ff , ff, ff , fj^ 

14. Change ^, |, and f to equivalent fractions having a 
common denominator. Ans. ■^, ^^, ^y^. 

15. Change -^, 7f , ff , and 6 to equivalent fractions hav- 
ing a common denominator. Ans. ff , ^j^, ff , -W. 

16. Change ^, 6^, -jftj^, 7, f , and If to equivalent fractions 
having a common denominator. 

ADDITION. 

133. 1. What is the sum of f , f , f , and f ? 

OFEBATiON. ANALYSIS. Since the 

f4.f+| + f = Y = 2, Ans. 8^^®^ fractions have a 

common denominator, 8, 
Vheir sum may be found by adding their numerators, 1,B, 6, and 7, 
Old placing the sum, 16, over the common denominator. We thus 
^tain \*=3, the required sum. 

2. Add ^, ■^, ^y VV, and ■^. A71S. 2f . 

3. Add ^, ^, -^y ^, T»|f, and IJ. ^7^5. 2^. 

Give first explaiiatVoii. 
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4. What is the sum of ^, ^y -f^y ^i, ^i, and f^? 

6, What is the sum of -^, ^, ^, ^, and 4|i? 
6. What is the sum of ^, ^, Uf^ iHf^^Hi^ 

Ans. 2H* 
134. 1. What is the sum of | and f? 

OFKRATIOK. AHALTBUL la 

i + i = ii + il= U^ = II, Ans. wiiole nomben 

weeaaadd like 
numbers onlj, or those having the sune unit Talne ; so in f raetknui 
we can add the niimerators when tbej have a comnuni denominator^ 
bat not otherwise. As | and f liaye not a common denominator, fini 
reduce them to a common denominator, and then add the numerators, 
27+10=87, the same as whole numbers, and place the sum orer the 
common denominator. 

BuLE. I. When necessary, reduce the fraetions to their 
least common denominator. 

IL Add the numerators, and place the sum over the com>» 
man denominator. 

V aw amooiU be an Improper ftawtloii, ivdooe tt to a wlMle or a ndj^ 

EXAMFLBS FOB P&AOTICB. 

a. Add } to f . Ans. H- 

a Add I to IJ. Ans. 1^. 

4. Add I, i, f , and ^ Ans. 1^. 

6. Add it, fj, and ^. Ans. l^V^. 

6. Add ^, ^, Th, and ^. Ans. f . 

7. Add H. Hiy «. h Mid f Ans. 3«. 

8. Addf, i, f, t, I, f, I, *, and A. ^^^ 7^gi^ 

9. Add 7i, 5f> uid lOi. 

OPERATION. AiTALYBiB. The sum of the frao- 

^ ^ |. -[. ^z=. 114 tions i, f , and } is Hi ; the sum of 

« I g I j^Q _. 22 ^® integers, 7, 6, and 10, is 23 1 

and the sum of both fractiona and 

Ans. 23|^ integers is 2^^^. Bsnc^, 

Give aeeoad eijiZanation ? Bole, first step. BecoxA. 
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To add mixed nnmben, add ike Jraeiiotu and iniegm 
separately, and then add their «inn& 



IftbcmiartBiimbcf>«rawMlLi><yMiybiiifcBadl> i a pn i |Mff ftactk M ,iD^ 
then added after the luiud meUuML 

10. What is the sun of 14|, 3^, If^ and M ? Ans.21^, 

11. What is the sum of ), 1^ lOf, and 5? Ans. 18^. 

12. What is the sum of 17|, IBJig, and 26^? 

13. What is the sun of A> H> H> ^f ^^ H^ 

' 14. Whatisthesomof 1254y327^aiid25J?^9M:478A* 

15. What is the sun of |Hi f}> 1^> II' «^d |ff .^ 

Ans. mi. 

16. What is the sum of 3VW> ^> ^> <u[^ ^0^ ^ 

17. Bought 3 pieces of doth contahiing IS^, 96f^ and 

48} yards ; how many yards in the 3 pieoes ? 

18. If it take 5^ yards of cloth for a coat, 3|- yards for a 
pair of pantaloons^ and ) of a yard for a Test^ how many 
yards will it take for all? Ang. 9^. 

19. A farmer divides his farm into 5 fidds ; the first con- 
tains 2S^ acreSy the second 40}f acres, the third 51f acres, 
the fourth 59} acres^ and the fifth 62} acres ; how many 
acres in the farm ? Ans. 241}f 

20. A speculator bought 175} bushels of wheat for 205^ 
dollars, 3254 bushels of barley for 296} dollara, 270}} bush- 
els of com for 200|} dollars, and 437^ bushels of oats far 
156}} dollars ; how many bushels of grain did he buy, and 
how much did he payfor the whole? j j 1209^bu8hel& 

( 859}| dollaia. 

SUBTRACTION. 
135. L From ^ take ^ 

OPERATION. A3IALTSI& Sneo the ghm 

A — "1^ = "5^ = }, Ans* fractions YoLve a OQmmon denom* 

inator, 10, we find the diffeienoe 
\iag S, the less muDentat, fraoi 7, tKe greater, and wiHf 

fiow ai« mixad nambesra aAAnl\ QlV^^ 
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the remainder, 4, over the common denominator, 10. We thus obtais 
^ = I, the required difference. 

S. From f take f . Ans. ^ 

3. From ^ take \\. Ans. \, 

4. From ff take ^. Ans. ^. 

5. From 4^ take ^. Ans. ^. 

6. From -^ take ^i>|^ Ans. \. 

7. From ^ take | jf . ^t^^. VV- 

136. 1. From f take f . 

OPERATION. AHALTBIB; 

numbers, we 
can Bubtract like numbers only, or those havinflf the same unit value, 
so, we can subtract fractions only when they have a common denom- 
inator. As S and f have not a common denominator, we first reduce 
them to a common denominator, and then subtract the less numerator, 
80, from the greater, 82, and write the difference, 2, over the common 
denominator, 3($. We thus obtain ^ = ^i the required difference. 

BuLE. L When necessary y reduce the fractions to a com^ 
mon denominator. 

IL Subtract the numerator of the subtrahend from the 
numerator of the minuend, dnd place tlie different over the 
cofnmon denominator. 

Examples for Practiob. 

2. Prom i take |. Ans. -fg* 

3. From ^i take |. Ans. fy. 

4. Subtract ^ from |. Ans. -^f^ 

5. Subtract -^ from -^. Ans. 4i- 

6. Subtract ^ from \i^. Ans. -fh* 
t. Subtract ,^ from |j. Ans. ^^. 

8. What is the diflEereuce betwee\i ^ ^sA5L\'l 



GiF« explanatlona. Huie, fiT^X i^te^. ^ft«si>^ 
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QPBEATHm. AXALTHDL Ffaflft lednee the fnetioDil 

9^ = d^ pitB, i Mid },to a common den omiiM tor, 

21 -- ot 12. ffinoe wc cumot take i^ from A» ^^ 

'^ -51 add 1 = H to iS» which makes H><^ 

6r^, Ans. ^ from ^ leavea A. Wenowaddlto 

the 3 in the sabtiahflod, (50,) and flij, 3 
from leayea 0. We thoa obtain 6^, the difEnenee lequixed. 

Hence^ to sabtract mixed nnmbers, we may reduce th$ 
fractional parts to a common denominator, and then subtract 
the fractional and integral parts separately. Or, 

We fnay reduce the mixed numbers to improper fractionSf 
and subtract the less from the greater by the usual method. 

9. From 8^ take ^. Ans. 4ff. 

10. From 25^ take 9^. Ans. 16^ 

11. From 4f take if 

12. Subtract 1^ from 6. 

13. Subtract 120JV from 4501^. Ans. 330^. 

14. Subtract ^ from S^V Ans. 3^. 

15. Find the difference between 49 and 75J. 

16. Find the difference between 227| and 196|. 

17. From a cask of wine containing 31 J gallonfi, 17| gal- 
lons were drawn ; how many gallons remained ? Ans. 13f 

18. A farmer, having 4^b(^ acres of land, sold 304J 
acres ; how many acres had he left ? Ans. 145^^. 

19. If flour be bought for 6|- dollars per barrel, and 
for 7| dollars, what will be the gain per barrel ? 

20. From the sum of 4 and 3| take the difference of i\ 
and 6J. Ans. 3|}. 

21. A man, having 25| dollars, paid ^ dollars for coal, 
2^ dollars for dry goods, and J of a dollar for a pound of 
tea ; how much had he left ? Ans. $16^- 

22. What number added to 2^ will make 7i ? Ans. 4f|. 
as. What fraction added to ^ will make ^ ? Ans. ■^. 

^" "^ — " ■ ._ _ I -^ 

may mixed ii\m)[beT^\>e ^\i\^\x«jt:^A^^ "^^Il^lui 
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Z4:. A gentleman, having 2000 dollars to diyide among 
his three Bons^ gave to the first 912^ dollars^ to the second 
545i> dollars^ and to the third the remainder ; what did the 
third receive ? Ana. $542^. 

25. Bought a quantity of coal for 136|^ dollars, and of 
lumber for 350} dollars. I sold the coal for 184| dollan, 
and the lumber for 41 6f doUars. What was my whole gain P 

Ana. $114^. 

MITLTIPLIOATION. 
Case I. 
137. To multiply a fraction by an integer. 

1. If 1 yard of cloth cost f of a dollar, how much will 6 
yards cost? 

OPEBATiOK. Ajtaltbis. Since 1 yard cost 

J X 5 = Jj*- = 3}, Ana. 8 faurthi of a dollar, 5 yards 

win oott 5 times 8 fowrt?it of a 
dollar, or 15 fcufiha, eqnal to 8} dollars. A fraction is maltiplied by 
multiplyixig its numerator, (124«) 

2. If 1 gallon of molasses cost -f^oi ^ dollar^ how much 
will 5 gallons cost ? 

opeeultiov. Ajtaltbis. Since 5, the mnl- 

^ X 5 = J = If , Ana. tiplier, is a factor of 20, the de- 

nominator, of the multiplicand, 
we perform the multiplication by dividing the denominator, 20, by the 
multiplier, 5, and we have i, equal to 1} dollars. A fraction is multi- 
pUed by dividing its denominator, (124.) Hence, 

Multiplying a fraction conaiata in multiplying ita mh 
meratoTy or dividing ita denominator. 

Always divide the denomiiiator when it is exactly diyisfble by the moltiplier. 

Examples foe Practice. 

3. Multiply f by 5. Ans.^=:2\. 

4. Multiply ^j. by 7. Aus. \>^. 



Oue I'm wb&t f Give explanationa. DeiondCVoix. 
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5. Multiply A by 12. 

6. Multiply VV by 63. 

7. Multiply 6i by 9- 



Ana. 7|. 
Ans. 15. 



OFEBATIOH. 



9 



45_ 

49^ 



Or, 
JgL X 9= V=49f 



AiTALTBia. In multiply. 
ing a nuxed niunber, first mnl- 
tSplj the fiactioiial part, and 
then the integer, and add tht 
two prodncts; or, redaoe tht 
mixed number to an impropei 
lnictiuoii» and then mnltipl^ it 

Ans. 91|. 
Ans. 5^^. 
Ans. 2. 
Ans. 250. 
Ans. 16|. 

13. If a man earn 8^ dollars a week, how many dollars 
will he earn in 12 weeks ? 

14. What will 9 yards of silk cost at {^^ of a dollar per 
yard? 

15. What will 27 bushels of barley cost at | of a dollar 
per bushel ? - Ans. 23f dollars. 

Case IL 
138. To multiply an integer by a jQraction. 

1. At 75 dollars an acre, how much will •} of an acre of 

land cost ? 



8. Multiply 7| by 12. 

9. Multiply ^ by a 

10. Multiply T^ by 61. 

11. Multiply 15| by 16. 

12. Multiply m by 22. 



FIRST OPERATION. 
5 ) 75 price of an acre. 

15 cost of ^ of an acre. 

3 

Ans. 45 cost of } of an acre. 



Analysis. 3 fifths of an acn 
will cost three times as much as 
1 fifth of an acre. DividiDg 75 
dollars by 5, we have 15 dollais, 
the cost of I of an acre, wliich 
we multiply by 3, and obtain 45 
dollars, the cost of { of an acra 



anaUon. 
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75 price of 1 



5)225 oortofS 



Ans. 45 



a a 



f oToi 



Or, multiplying the price 
of 1 tcre by 8, we have the 
OQBt of 8 acres ; and as } of 
8 acres is the same as { of 
1 acre, we divide the cost 
of 8 acres by 5, and we have 
the cost of f of an acre, the 
same as in the first opera 
tion. Hence, 

Multiplying by a fraction consists in multiplying by the 
numerator and dividing by the denominator of the multiplier. 

15 

n 

$ 3 



Bj nsliif the vmUetU line and cancellalion, we 
ahall ahoiten, and oooBbine both operadooa in 



45, Ans. 



EZAXPLBS lOB Pb^OTICE. 



% Multiply 3 by f 

3. Multiply 100 by ^. 

4. Multiply 105 by ^ 

5. Multiply 19 by if 

6. Multiply 24 by 6|. 



OFKBAnOKi 



24 

15 = f of 24* 
144 

159, Ans, 



Or,! 



53 



159, Ans. 



7. Multiply 42 by 9f . 

8. Multiply 80 by 14^^ 

9. Multiply 156 by «. 
10. At 8 dollars a bushel^ what will f of a bushel of dovei 

ieed cost? 



Ans, 1^ 
Ans, 64f. 
Ans. 85. 
Ans. 5H. 

Ahaltbib. Mol- 
tiply by the integer 
and fraction sepa- 
ratelj, and add the 
products; ot, reduce 
the ndxed nomber 
to an improper frac- 
tion, and then mol 
tiplj l^ it 

Ans. 409f 
Ans. 1165. 
Ans. 108. 



Give aeotmd eTjpUnMxm. Koto. IMLuddoDu 



104 FBACTI0H8. 

11. If a man trayel 36 miles a day^ how many miles will 
he travel id lOf days : Ans* 384 mUes. 

12. If a village lot be worth 450 dollars^ what is -^ of it 
worth ? Ans. 262f dollars. 

13. At 16 dollars a ton^ what is the cost of 2} tons of hay 7 

Case m. 

139. To multiply a firaction by a ftaotion. 

1. At f of a dollar per bushel^ how mnch vnll f of a bttshel 
of com cost? 

OFERATIOX. AXTALTSn 

IstBtep, } ->4 = ^, oostof^oT abaflheL l^ce 1 bush- 

Sdstep, 1^ X 3=^4> " "f "" " elcortfofa 

Whole work, I X i = ^ = h AuS. t^'J ^^ 

Or, 3 



bushel wiQ 



$ cost } times } of a dollar, or 8 timeB 

^ } of } of a dollar. IMviding } of a 

dollar bj 4, we have ^, the oost of { 



1 z=z^, Ans* of abuaheL Afraction is dividedlyf 

multiplTing its denomixiator, (124.) 
Mnltiplying the cost of } of a bushel by 8, -we have A of a dollar, tiie 
cost of } of a bushel. It will readilj be seen that we have muHiplifld 
together the two nnmeratois, 2 and 3, for a new numerator, and the 
two denominators, 8 and 4, for a new denominator, as shown in tiie 
whole work of the <^ration. Hence, for multipUcation of fraetioM^ 
we have this general 

BuLE. I. Reduce all integers and mioced numbers to itih 
proper fractions* 

11. Multiply together the numerators for a new numerator, 
and the denominators for a new denominator. 

Cancel an fiietora common to nmnerators and denominaton. 

2. Multiply} by f Ans. f 

3. Multiply I by f Ans. ^. 
' Multiply H by ii. Ans. A- 

Itiply ^ by f Ans. ^. 



Case in? Give exp\M\«.\\oTi. ^\i^ft.^Ts*.^i^«&\ ^ie>«6ISBfe^ 
be done with common. t»ctox^*l 




MULTIPLICATION 



6. What is the product of -^, ^, J, and J ? Ans. ^, 

7. What ia the product of 1|, |, 3, and 5^? Am. 11^. 

8. What ia the product of i of ^, f of | of |, and if of 



1|? 

» 7 

— X — 
4 10 





> 


°« 


7 


















» 




30 


' = *• 



QB nitb the noril qT betvesn tbem sro somatlmeg 
fld eompovnd fmcUom, The word qT 1h BimpJ j qd ci^nlv 
It for UiB ulen of mnlUpHcBUoo, x, and ■IgolHu that 
DnmtMre betweca wUUi It 1b placed ue M be multipUed 



9. Multiply A of 3i by i of 7^. Am. IH- 

10. Multiply f of 16 by ^ of SGf Ans. SSJ. 

11. What is the product of 3, ^ of ^, and ^ of SJ ? 

12. What ia the value of SJ times J of | of IJ ? Ana. 3. 

13. What ia the value of ^ of J of IJ times | of 8 ? 

14. What ia the product of l^ multiplied by 5 J times 6} ? 

Ans. 464^. 

15. At { of a dollar per yard, what will | of a yard of 
cloth coat ? Ans. jf ot n dollar. 

16. If a man own If- of a vessel, and sell | of his share, 
what part of the whole vessel will he sell ? 

17. When oata are worth ^ of a dollar per bushel, what ia 
J of a bushel worth ? 

18. What will 7J pounds of tea cost, at -} of a dollar per 
|)ound? Ans, 4i^( dollars. 

19. What ia the product ot^hJ^? 

J* «> ' 

39^ product by i Qf, 9t x « = — X — = 46. 



B& 



"l/Oi TBAGTIONS. ^^^^H 

To multiply mixed numbers together, either multiply by 
the integer and fractional part separately, and then add 
their products ; or, reduce both numbers to improper frac- 
tions, and then multiply as in the foregoing rule. 

20. Multiply laj by 8^. Ans. 108J. 

21. What cost C| corda of wood, at 24 dollars a cord? 
23. What cost j- of 2J tons of hay, at 11^ dollars a ton f 

Ans. m^ 

23. What will 8| cords of wood cost, at 2| dollara per 
oord? Ans. 83^ dollars. 

34. "What must be paid for | of C,^ tons of cotd, at i of 7} 
dollars per ton ? 

25. A man owaing ^ of a farm, sold \ of bis share ; what 
part of the whole farm had he left ? Ans. J4- 

26. Bought a horse for 135J dollars, and sold Mm for J of 
vhat he cost ; what was the loss ? Ans. $25^ 

37. A owned f of 123J- acres of land, and sold | of hia 
Bhare ; how many acres did he selL Ans. 4!)-^, 

38. If a family consume IJ barrels of flour a month, how 
many barrels will five euch families consume in 4-fy monthfiPi 



I 



DIVISION. 

Case I. 
140. To divide a fraction by an integer. 

. If my horse eat -^ of a ton of hay in 3 months, wl 



bafm 



part of a ton will last him 1 month 

OFISRATION. AuAiTBia, If lie eat -j^ of a (on In 

JL. ^ S ^ J^, Ans. S moDthe, in 1 month he will eat { of 

■f^ot a ton, or -^^ divided by 3. Sine* 

a. fraction i» divided, by dividing its numerator, (124,) divide the 

numerator of the fraction, -f^. by 3, and liave -j^. 

2. If 3 yards of ribbon cost { of a dollar, what will 1 yard 
cost ? 

Cmae I is wliM ( Give fiwt ei^'taJitoSoTi. 



BITI8TOH. 10 



i9 



AHALTCn. Here we ouuiol «iMtty 
f -^ 3 = ^^ ^ilS. diTide the momeralor faj < I ^Mi, eUiQe m 

fiwIaoQ ia divided hf mvltfpljiiig the 
dmnwhtnt; (124^) ire mvltipfy the denomiiMtor of the tnactio^ |, 
bf 3, BDd here ^, the r e q i dr ed reeolt Henoe, 

Dividing a fradum amsisis in dividing iU num$r^tor, or 
muUiplging its denominaior. 

WedMde tte anMntor when It ii aeoOyarialblo bjttediTlMr; 




Examples fob P&agtics. 

3. Diyide f by 2. Ans. f 

4^ Diyide ^ by 3. Ans. \^ 

6. DiTide ^ by 6. Ans. \^ 
e. DiTide ^ by 25. 

7. Diyide H by 14 iiii.^ ^^ 
a Divide fi by 21. Ans. ^. 

9. U 6 ponndB of sugar oost f of a dollar, what wUl 1 
ponnd oost? 

10. At 7 dollars a barrel, what part of a barrel of flour 
can be bought for f of a dollar ? Ans. <|. 

11. U a yard of cloth cost 5 dollars, what part of a yard 
can be bought for f of a dollar ? Ans. ^. 

12. If 9 bushels of barley cost 7^ dollars, what will 1 
bushel cost ? 

OFERATIOK. 
„^ mm W« fednoe tiie mlzed nnmber to an improptr 

*i — a fraction, and divftdo at before. 

^'^9 = i,Ans. 

13. If 12 barrels of flour cost 76f dollars, what will 1 
barrel cost? 

OFEKiLTiON. ANALYSIS. We fitst divide as in simple 

12 ) 764 numbers, and have a remainder of 4|. 

rr . Reduce this remainder to an improper 

6f, Ans. fraction, V» ^Wch divide (as in Ex ' 

and annex the result, f , to tlie partial quotient, 6, and N7q Ia.^^ ^ 
required result. 

CnveaeeoDd ezplanation. Dedue^iVoik. 
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14. How many times will 16} gaUons of cider fill a vessel 
that holds 3 gallons P Ans. 5^. 

15. If 9 men consume } of 9f pounds of meat in a day, 
how much does each man consume ? Ans. f of a pound. 

16. A man paid $9d|| for 4 cows ; how much was that 
apiece? Ans. $24)|^ 

Case IL 

141. To divide an integer by a fraction. 

1. At f of a dollar a yard, how many yards of cloth can 
be bought for 12 dollars? 

FmsT OPERATION. ANALYSIS. As many yards as } of a 

12 dollar, the price of 1 yard, is oontained 

^ times in 12 dollars. Integers cannot be 

- — divided by fourths^ because they are not 

" ) ^ of the same denomination. Reducing 12 

16 yards. dollars to fourths by multiplying, we have 

^ fourths; and 3 fourths is contained in 
^fourths 16 times, the required number of yards. 



SBCOND OPERATION. ANALYSIS. We divide the integer by 

3 ) 12 the numerator of the fraction, and multi- 

ply the quotient by the denominator, which 
produces the same result as in the first 



4 

_^ operation. Hence, 



16 ysrds. 

Dividing hy a fraction consists in multiplying by the de^ 
nominator, and dividing by the numerator of the divisor. 

Examples fob Practice. 

2. Divide 18 by |. Ans. 48. 

3. Divide 63 by ^p^. Ans. 117. 

4. Divide 42 by ^. Ans. 49. 
6. Divide 120 by i^. Ans. 205f 
e. Divide 316 by ^. Ans. 877f 

daselliawhatf Give first explaska^oii. ^«c«iA. T^eA^wsjevsHi. 
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7. How many bushels of oats, worth f of a dollar per 
bushel, will pay for f of a barrel of flour, worth 9 dollars a 
barrel ? Ans. 15. 

8. If f of an acre of land sell for 21 dollars, what will au 
acre sell for at the same rate ? Arts. $49. 

9. When potatoes are worth ^ of a dollar a bushel, and 
com I of a dollar a bushel, how many bushels of potatoei 
are equal in value to 16 bushels of com? Ans. 22^. 

10. If a man can chop 2| cords of wood in a day, in how 
many days can he chop 22 cords ? 

OPERATION. 

2i = V- 

22 Analysis. We reduce the mixed number 

M to an improper fraction, and then divide the 

integer in the same manner as hj a proper 

11 ) 88 fraction. 

Ans* 8 days. 

11. Divide 76 by 13f Ans. m. 

12. Divide 149 by 24f. Ans. 6^. 

13. A farmer distributed 15 bushels of com among some 
poor persons, giving them If bushels apiece ; among how 
many persons did he divide it ? / 

14 Divide | of 320 by f of ^. Ans. 25^. 

16. Bought -J of 7^ cords of wood for J of $32 ; how much 
did 1 cord cost? Ans. $3^. 

16. A father divided 183 acres of land equally among his 
sons, giving them 46f acres apiece ; how many sons had he ? 

Ans. 4u 

Case III. 

143. To divide a fraction by a fraction. 

1. How many pounds of tea can be bought for {^ otfk 
dollar, at I of a dollar a pound ? 



^w divide by a mixed nximlbeT 1 CM»^S\\»^>a»^x 
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OFBBAHON. AjSAJsYmA, Af 

Firat itep, \jf X d=f|* HUMij pounds as } 

BeooDd step, |f -h2=U=l|. ®^ * ^^^^ ^ «"^ 

11 2 11 2 11 tained times in ^ 

Whote work, 7o-7-q=t;t X 5=-q-=1|, Ans. of a doUaF. 1 is 

14 6 i;t^ 4 b contained in H,H 

times, and} is am- 
tained in {^ 8 times as many times as 1, or 3 times {{, which is {} 
times, which is tiie number of pounds tiiat could be bought at } of a 
dollar per pound ; but } is contained but } as many times as }, and 
{{ divided bj 2 gives {|, equal to If times« or the number of pounds 
that can be bought at } of a dollar per pound. 

We see in the operation that we have multiplied the dividend \sf 
the denominator of the divisor, and divided the result hy the numer- 
ator of the divisor, wliich is in accordance with 140 for dividing a 
fraction. Hence, by inverting the terms of the divisor, the two £»& 
tions will stand in such relation to each other that we can multiplj 
together the two upper numbers for tiie numerator of the quotisnli 
and the two lower numbers for the denominator, as shown In thi 
operation. For division of f ractions« we have this general 

BuLE. I. Reduce integers and mixed nwnbers to imprGper 
fractions. 

II. Invert the terms of the divisor ^ and proceed as in mtd- 
tiplication. 

1. The dividend and divisor may be reduced to a common denominator, and <to 
nmnerator of the dividend be divided by the numerator of tht diviaor ; this will giif 
the same result as the rule. 

S. Apply cancellation where practicable. 

Examples foe Peacticb. 

2. Divide I by}. Ans. If 

3. Divide i by |. Ans. 3f 

4. Divide \ by '^. Ans. ^. 
6. Divide i by ^. Ans. -J}. 
6. Divide f by f}. Ans. tf- 

lany times is f contained in | ? Ans. 1-j^. 
iny times is \ contsine^ m 1\ ? Ans. 3|. 

itap. Second. Vnnat c^Sbet nke^od^ Vi> Tcv«i3dStf»Lt^j^ 
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9. How many times is -{'^ contained in ^ ? A71S. 2^. 

10, How many times is /j contained in -J^ ? 

11. How many times is ^ of i contained in ^ of 2} ? 
13. What is tko quotient of -ft of 4, divided by f of 3JP 

13. What ia the quotient of f of } of 36 divided by 1^ 
times I? Ana. 3^ 

14. What is the value of || P / 

4| 

OPKRiTIOIf. , This eiampli 

3J_ J__7_35_} _e_ 



A 7 35 f 9 , , is only another 



preseing divis- 
ion of fractione ; it ia sometimeB called a complex fraction, and tbe 
process of performing tho division is called reducing a complex frac- 
tion to a limple one. 

We simply reduce tbe upper number or dividend to an improper 
fraction, and the lower number, or diviBor, to an improper fraction, 
«nd theu divide as before. 



Ans, 5S. 

16. What is the value of 4^? Ans. 20. 

17. What ia the value of 3^? Ans. ^A. 

^ 111 

18. What is the value of ^^^? Ans. 1. 

19. What ia the value of j ? ■ /, ? Ans. i. 

i of 4i = 

80. If a horee eat | of a bnshel of oats in a day, iu how 
many days will he eat 5^ bushels f Ans, 14. 

21, If a man spend 1-J dollars per month for tobacco, in 
what time will he spend lOf doDars ? A'lis, 6\ laaayM^ 



Wliat ia & vompi^ex. liadJu^al 



US FRACTIONS. ■ 

22. How many times -will 4| gallons of camphGne fill a 
vesael that holds } of -f of 1 gallon ? Atib. lOJ. 

23. If 14 acres of meadow land produce 33| tons of hay, 
how many tons will 5 acres produce? Ans. 11|. 

24. If 2 ysirda of silk cost iSJ, how much less than $17 
will 9 yards cost? Ans. t^. 

25. If I of a yard of cloth ooet ^ of a doUar, what will 
J yard cost ? 

26. A man, having $10, gave | of hia money for clovel 
seed at ^SJ- a bushel ; how much did he buy ? Ans. 2 bush. 

27. How many tons of hay can be pnrchased for 4119-^, 
at$9|perton? A?ts. 12^^-. 

PkOMISCUOCS ExiMPLES, 

I. Reduce f, j-, |, and J to equivalent fractions whose 
denominators shall be 24. Ans. Jf, jf, ^, ^ 

3. Change f to on equivalent fraction having 91 for ita 
denominator. Ans. ^. 

3. Find the least common denominator of j, If, J of j. 
2,iofJ-oflTV. 

4. Add 4^, J, i of H, 3, and H. 

5. Find the difference between | of 6^ and J of 4^. 

Ans. HH- 

6. The less of two nnmhere is 4766J, and their difference 
is 188J; what is the greater number? Ans. 4885^. 

7. What is the difference between the continued products 
of 3, -J, -I, 4|, and SJ, J, 4, f ? Am. 3^- 

8. Reduce the fractions - and ^ to their simplest form 

9. What nnmher mnltiplied by J will produce 1825^ ? 

10. A farmer had -J of his sheep in one pasture, { in 
another, and the remainder, which were 77, in a third pas- 
ture ; how many sheep had he ? Ans. 140. 

II. What will 7i cords of wood coat at ^ of 9^ dollars 
per cord ? Ana . ^'i't^. 
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IS. At J of a doUor per buahel, how many bashels of ap- 
ples can be bonght for 5^ dollars? 

13. Paid 11837^ for 7360J buahek of oats ; how mnch -was 
that per bushel ? ^ na. J of a dollar. 

14. If 335^ acres of land ooat t47S&|, what will 638 acres 
f!08t ? Ans. $13601. 

15. A man, owning f of an iron foundry, sold ^ of hi* 
hare for t540J ; what was the value of the foundry ? 

Ana. $4055^. 
[ 16. 14f less i-^^ 19 1 of 3 of what number? Am. 27. 

17. A merchant bonght 4} cords of wood at 13^ per cord, 
»nd paid for it in cloth at ^ of a dollar per yard ; how many 
yards were required to pay for the wood ? 

18. How many yards of cloth, J of a yard wide, will line 
20i yards, li yards wide ? Ans. 34J. 

19. If the dividend be ^7 and the quotient ^, what is 
the divisor ? 

30. If the enm of two fraetions be -f, and one of them be 
^, what is the other ? Ans. ^. 

21. If the smaller of two fractious be |4> ^''^^ tt^ir differ- 
ence A, what is the greater? Ans. H. 

32. If 35 pounds of sngar cost 33 cents, what must be 
paid for 65 J pounds? 

33. If 324 bushels of barley can be had for 259-^ bnshela 
of com, how much barley can be had for 2000 bushels of 
00m ? Ans. 9500 bushels. 

34. A certain earn of money is to be divided among 6 per- 
ions ; A is to have }, B ^, ^, D ^, and E the remain- 
der, which is 30 dollars ; what is the whole sum to be di- 
vided? Ans. t50. 

25. What nnmber, diminiahed by the difference between 
I and f of itself, leaves a remainder of 34 ? Ans. 40. 

86. If |of afannbevalueiVat ^ll^ft.-^'Va.^.Sa'Oaa-s.iiasi 
is/ the whole ? 
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27. Bonght 320 sheep at tSJ^ per head ; afterward bought 
435 at $1| per head ; then sold f of the whole number ai 
$1| per hcad^ and the remainder at I2| ; did I gain or lose, 
and how much ? Ans. Lost $44)^ 

28. If 5 be added to both tenns of the fraction f, wiUits 
valae be increased or diminished ? Ang. Increased yf^ 

29. If 5 be added to both terms of tiie fraction f , will iti 
Talae be increased or diminished ? ^im. Diminished -^ 

30. How many times can a bottle holding |- of | of a 
gallon^ be fiUed from a demijohn containing f of If gsdlons ? 

Ans. 7^. 

31. Bonght i of m cords of wood for | of t32; what did 
1 cord cost ? 

32. Porchased 728 poonds of candles at 16| cents a pound; 
had they been purchased for 3} cents less a pound, how many 
pounds could have been purchased for the same money? 

Ans. 953^ 

33. What number, divided by If, will gire a quotient of 
H? Ahs.1211. 

34. The product of two numbers is 6, and one of them is 
1846 ; what is the other? Ans. -^f^ 

35. A stone mason worked 11 1 days, and after paying 
his board and other expenses with f of his eamingSy he had 
$20 left ; how much did he receive a day? 

36. If I of 4 tons of coal cost |5|, what will f of 2 tonfl 
cost? Ans. $5. 

37. In an orchard | of the trees are apple treea, ^ peach 
trees, and the remainder are pear trees, which are 20 more 
than \ of the whole ; how many trees in the orchard ? 

Ans. 800. 

38. A man gave 6f pounds of butter, at 12 cents a pound, 
for ^ of a gallon of oil ; what was the oil worth a gallon? 

Ans. 100 cents. 
gentleman, having 271^ acres of land^ sold -^ of it, 
f of it tolii8 80ii\ ^\ia.t^*f%a^>afc^^«i5i&^:JL>aMfc.Tir 
•t $57^ per acre ? Aio. Vsm^ 
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40. A horse and wagon cost t270 ; the horse cost 1^ times 
as nmch as the wagon ; what was the cost of the wagon ? 

41. What number taken from 2^ times 1'^ will leave 
20i? An.<, 11 J, 

42. A merchant bought a cargo of flour for #21731, and 
sold it for If of the oost^ thereby losing } of a dollar per 
barrel ; how many barrels did he purchase P Ans. 126. 

43. A and B can do a piece of work in 14 days ; A can do 
1^ as much as B ; in how many days can each do it ? 

Ans. Ay 32| days ; B. 24| days. 

44. How many yards of cloth f of a yard wide, are equal 
to 12 yards | of a yard wide ? Ans. 11^. 

45. A^ B, and C can do a piece of work in 5 days : B and 
C can do it in 8 days ; in what time can A do it? 

46. A man put his money into 4 packages ; in the first he 
put \, in the second \y in the third ^y and in the fourth the 
remainder, which was $24 more than -f^ of the whole ; how 
much money had he ? Afis. $720. 

47. If $7 j will buy 3^ cords of wood, how many cords can 
be bought for $10^ ? Ans. 4|f 

' 48. How many times is ^ of ^ of 27 contained in •} of ^ of 
42t? 

49. A boy lost -^ of his kite string, and then added 30 
feet, when it was just f of its original length ; what was 
the length at first ? Ans. 100 feet 

50. Bought f of a box of candles, and liaving used f of 
them, sold the remainder for ^ of a dollar ; how much 
would a box cost at the same rate ? Ans. $5f}. 

51. A post stands ^ in the mud, ^ in the water, and 21 
feet aboye the water ; what is its length ? 

52. A father loft his eldest son 1^ of his estate, his youngest 
son 4 of the remainder, and his daughter the remainder, 
who received $1723| less than the youngest son ; what was 
the value of the estate ? Ans. t%\.114^ 




DECIMAL FBACTIONS. 




143. Decimal Fractions arc fractionB which have foi 
their denominator 10, 100, 1000, or 1 with any number oj 
ciphers anuexed. 

1. The word atcimal U aertved from iha Latin decern, which elgnifles ten. 

2. Decimal rracHoas ors commoDlr Railed dedmais. 
8. Since ^ = VA. xk = T*Sii. «'=•. tl-e denominalore of decimal fracfloD! la- 

creuc ajid ieettaav In ■ tsulold isUa, (he suae as ahnpla nmnben. 



I 



Decimal Notation and Nttmebation. 

144. Common Fractions are the common divisions of 
a unit into any number of equal parts, as into halves, fftlis, 
twenty-fourths, etc. 

Decimal Fractions are the decimal divisions of a unit, 
thus : A unit is divided into ten equal parts, called tenths; 
each of these tenths is divided into ten other equal parts, 
called hundredths; each of these hundredths into ten other 
equal parts, called thousandths j and so on. Since the de- 
nominators of decimal fractions increase and decrease hy the 
scale of 10, the same as simple numbers, in writing decimals 
the denominators may be omitted. 

In simple numbers, the unit, 1, is the starting point of 
notation and numeration ; and so also is it in decimals. We 
extend the scale of notation to the left of units' place in 
writing integers, and to the right of units' place in writing 
decimala. Thus, the first place at the left of units is tens, 
and the first place at the right of units is tenths ; the second 
place at the left is hundreds, and the second place at ths 
right is hundredths ; the third place at the left ifl thousands, 
and the third place at the right is thousandths ; and so on, 

^Vhat are decimal fra«tiiiTia7 How do Wit^ ^iHct Uooi. utaaasn 
Avctionsf Howfuetheyy ' " 
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The Decimal Point is a period ( . ), which must always be 
placed before or at the left hand of the decimal Thus, 

-^ is expressed .6 

The decimal point is also called fhe Bgxjtratrtx. This is a correM oaiiie for it 
onfy when it stands between the integral and decimal parts of the same nnmher. 

.5 is 5 tenths, which = -^ of 5 units ; 

.05 is 5 hundredths, " = -ji^^ of 5 tenths ; 
.005 is 5 thousandths, *^ = ^ of 5 hundredths. 

And universally, the value of a figure in any decimal place 
is ^ the value of the same figure in the next left hand place. 

The relation of decimals and integers to each other is 
clearly shown by the following 



NutfERATiOK Table. 






i I ^ is- I i I i 



i 



. .g-ss-?^ ^'^ii^^ 



§1ilillsl1giis 



1 I 



987654321.2 3456789 

V , / V , : / 

IKTBGEBS. DBCIMAI.S. 

By examining this table we see that 

Tenths are expressed by one figure. 

Hundredths " " *^ two figures. 

Thousandths '' '' " three '' 
Ten thousandths '' '' " four '' 

And any order of decimals by one figure less than the cor- 
responding order of integers. 

145. Since the denominator of tenths is 10, of hun- 

Wbat 18 the decimal point t What \b \t «om'5i\iasi«^ <aK«ft.^ ^^'f^^s** 
is the value of a AguiG in any decimaJ. ']^AaLfiid*l 
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dredths 100, of thoimnds 1000, and so on, a decimal maybe 
expressed by writing the numerator only ; bat in fhis case 
the numerator or decimal most always contain as many 
decimal places as are equal to the number of ciphers in the ' 
denominator ; and the denominator of a decimal will always 
be the unit, 1, with as many ciphers annexed as are equal to 
the number of figures in the decimal or numerator. 
The decimal pomt must never be omitted. 

Examples for Pracqcs. 

1. Express in figures thirty-eight hundredths. 

2. Write seven tenths. 

3. Write three hundred twenty-five thousandths. 

4. Write four hundredths. Ans, .04 

5. Write sixteen thousandths. 

6. Write seventy-four hundred-thousandths. ^n5. .00074. 

7. Write seven hundred forty-five miUionths. 

8. Write four thousand two hundred thirty-two ten-thou- 
sandths. 

9. Write five hundred thousand millionths. 
10. Bead the following decimals : 

.05 .681 .9034 .19248 

.24 .024 .0005 .001385 

.672 .8471 .100248 .1000087 

To read a decfmal, first numerate fh>m left to right, and the name of the ri|^ 
hand figure is the name of the denominator. Then numerate firom rigiit to left, at 
in whole numbers, to read the numerator. 

146. A Mixed Number is a number consisting of in- 
tegers and decimals; thus, 71.406 consists of the integral 
part, 71, and the decimal part, .406 ; it is read the same as ..| 
''IWW. 71 and 406 thousandths. 

Examples for Pbacticb. 

eighteen, and twenty-seven thousandths. 
nir hundred, and mwetoieti t^tL-millionths. 



dmal places must Wiei^ \)^ \«> ex^^fwsa *asj ^«»&iaaiSX 



.s 



NOTATIOrr ANH KUMERATION. 119 

£. Write fifty-four, and flfty-fonr milliontha. 

i. Eightj-one, aud 1 ten-thoueandtb. 

6. One hundred, aud C7 ten -thousandths. 

6. Bead tho folloiring numbers : 

18.027 100.0067 400.0000019 

81.0001 54.000054 3.03 

75.075 9.2800 40.40404 

147. From the foregoing explanations and illugtratioDB 

B derive the following important 

»Pbisciplb3 of Decimal Notation aud Numeration". 
The value of any decimal figure depends upon its place 
from the decimal point : thus .3 is ten times ,03. 

2. Prefixing a cipher to a decimal decreases its value the 
flame as dividing it by ten ; tbua, .03 is ^V t^^ value of .3. 

3, Annexing a cipher to a decimal does not alter its value, 
since it does not change the place of the significant figures 
of the decimal ; thus, -^, or .6, is the same as -^, or .GO. 

4 Decimals increase from right to left, and decrease from 
left to right, in a tenfold ratio ; and therefore they may be 
added, subtracted, multiplied, and divided the same as whole 
numbers. 

5. The denominator of a decimal, though never expressed, 
ie always the unit, 1, with as many ciphers annexed as there 
are figures in the decimal. 

6, To read deeimals requires two numerations ; first, /rom 
units, to find tho name of the denominator, and second, to' 
wards units, to find tho value of the numerator. 

U.48. Having analyzed all the principles upon which tho 
ting and reading of decimals depend, we will now pre- 
t*;|ent these principles in the form of rules. 
Rule fob Decimal Notation. 
I. Write the decimal the same as a whole nuvioer, pZacinij 
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ciphers where necessary to give each sigmficant figure its true 
local value. 
IL Place the decimal point before the first figure. 

BuLE FOR Decimal Numeeation. 

I. Numerate from the decimal pointy to determine tits de* 
nominator. 

II. Numerate towards the decimal point, to determine th 
%um/eratoT. 

III. Read the decimal as a whole number, giving it the 
nams or denomination of the right hand figure. 

Examples fob Pbaotiob. 

1. Write 425 milliontlis. 

2. Write six thousand ten-thonsandths. 

3. Write one thousand eight hundred fifty-nine hundred- 
thousandths. 

4 Write 260 thousand 8 billionths. 

5. Bead the following decimals : 

.6321 .748243 .2962999 

.5400027 .60000000 .00000006 

6. Write five hun'dred two, and one thousand six mil' 
lionths. 

7. Write thirty-one, and two ten-millionths. 

8. Write eleven thousand, and eleven hundred-thou« 
sandths. 

9. Write nine million, and nine billionths. 

10. Write one hundred two tenths. Ans. 10.2. 

11. Write one hundred twenty-four thousand three hun- 
dred fifteen thousandths. 

12. Write seven hundred thousandths. 

13. Write seven hundred-thousandths. 

14. Bead the following numbers : 

12.36 9.052 62.9999 

142.847 32.004 1858.4583 

1.02 4.0005 27.00045 

Second ? Bule for numeratioii, ftiait «Vft^t ^ewwAI 'YVjcoftA 
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REDUCTION. 

Case L 

14:9. To reduce decimals to a common denomlna* 
tor. 

1. Reduce .5^ ^75, 3.25401, and 46.13 to their least com 
mon decimal denominator. 

OPERATION. AraIaYSIS. The given decimals must oontalu 

.50000 S0 many places each, as are equal to the greatest 

.37500 number of decimal figures in any of the given 

n Q^fjAi decimals. We find that the third number oon- 

tains five decimal places, and hence 100000 must 
4t>.ldUUU Y)e a common denominator. As annexing ciphers 

to dedmals does not alter their value, (144:, 3) 
we give to each number five decimal places by annexing ciphers, and 
thus reduce the given decimals to a common denominator. 

Rule. Gfive to each number the same number of decimal 
places, by annexing ciphers. 

1. If t]ie nnmbera be rednoed to the denominator of that one of the given nam 
hers having the greatest nomber of decimal places, they will have their least com> 
mon decimal denominator. 

& A whole number may readily be redaoed to decimals by placing the decimal 
point after units, and annexing ciphers ; one cipher reducing it to terUhSy two 
ciphers to hundredths^ three ciphers to thousandths, and so on. 

Examples for Practice. 

2. Reduce .17, 24.6, .0003, 84, and 721.8000271 to their 
least common denominator. 

3. Reduce 7 tenths, 24 thousandths, 187 millionths, 5 
hundred millionths, and 10845 hundredths to their least 
common denominator. 

4. Reduce to their least common denominator the following 
decimals : 1000.001, 841.78, 2.6004, 90.000009, and 6000. 

What 13 meant by the reduction oi ^LBCMnaJkal C»aie^ ^ Vs^ ^'^^sia^'^ 
ffire explsmation. Hole. 
^ P. 6 
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Case IL 

150. To reduce a decimal to a oommon fractiozL 

1. Eednce .75 to its equivalent commou fractioiu 

AiTALTBis. Omit the dednml pointy supply 

OFEBATiOK. the proper denominator to the decimal, and 

•75 =:-^^=:}. then reduce the common fraction thus formed 

to its lowest terms. 

Bulk Omit the decimal point, and supply the proper de- 
nominator. 

Examples fob Psaotiob. 

2. Bedace .125 to a common fraction. 

3. Bedace .16 to a common fraction. 

4. Beduce .655 to a common fraction. 
^. Bednce .9375 to a common fraction. 
6. Bedace .0008 to a common fraction. 

Case IIL 

151. To reduce a common faction to a deci 

1. Beduce f to its equivalent decimal. 

FmsT OFEBATiON. AiTAiiTBis. First annex tbe 

f =H^=tW=-75, Am. eame number of cdphers to 

both terms of the fraction; 
SBCOHD OPERATION. this does not alter its yalme. 

4)3.00 Then divide both resulting 

IT" terms by 4, the significant fig- 

ure of i^e denominator, to ob- 
tain the dedmal denominator, 
100. Then the fraction is changed to the decimal form by omitting 
the denominator. If the intermediate steps be omitted, the tme 
result may be obtained as in the second oi>eration« 

o its equivalent decimal 



Ans. 


h 


Ans. 


A 


Ans. 


tH' 


Ans. 


tf- 


Ans. 


nhv' 



Seoond. 



RBDUCTION. 
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■THIRD OPERATION. ANiiisiB. Dividing 03 in the former 

16 } 1.0000 esaraple, we obtain a quotient of 8 Eg- 

.06^5, Ans. '^^'' '^^^- ^""^ "■"* "^ ""^"^ * 
cipliera, tliere must be 4 placea in the 
required decluial ; hence we preSs 1 cipbei'. This u made atlU 
plttiner by the (ollowing operfttion ; thus, 

A=TVMft=T«)hi=-0625. 
From these illuatratioQe we derive the foDowing 
Rdlk. I. Amiex eip/ters to the numerator, and divide by 

ike denominator. 

n. Point off as many decimal places in the result as art 

equal to the mimher of ciphers annexed. 



A common rractloa can be redncol to no emit dcdmsl viica Iti loiiieat aenomt- 


nalor coDtaiaa only Ihe prime bclon S and S, and ii 


ot olberwiBO. 




Examples foe Peactice. 




S. Reduce 4 to a decimal. 


Ans. 


.025. 


4. Reduce f to a decimaL 






5. Reduce jf to a, decimal. 


Ans. 


.9375. 


6. Reduce J to a decimal. 






7. Reduce -^ to a decimal. 


Ans. 


.08. 


8. Reduce ^ to a decimaL 


Atis. 


.040875. 


9. Reduce f to a decimal. 






10. Reduce -^ to a decimal. 






11. Reduce shs to * decimal 


Ans. 


.00375. 


13. Reduce rh to » decimal. 


Ans. 


.008. 


13. Reduce i to a decimal. 


^na. .33333+. 


Tbe Hgn, +, Id the snsver iDdlcateB Ibit Ousm la 


alfflaKmalndflr 




14. Reduce i^- to a decimal. 


Ans. .513513 + . 


The BJMwera to tin luat two siamplee aro calle 




ll^io 3 la tbe IBUi eiatuple, and the flgnres 513 io 


the mil, are called nptlmdl. 


becuiM they are repealed, or occur in regnlat orde 







Third opemtioa. Rule, first etept Becoail Nl^ftu ca.ti » "™>^°^ 
■--"-- "iQ reduced to an esact dedmali 
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ADDITION. 

152. L Whfit is the som of 3.703, 621.57, .672, and 
20.0074? 

OFKBATiam. AsALYBOL WiHe tke nmiiben ao thmt figaicfl 

3.703 ^ lil^c Olden of imitB shall stand in the same 

621.57 eohnnna ; that is, imilB under anits, tenths an 

/»MA ^^^ tenths, hundredths under hondiedths, etc 

' This brings the dedmal p(^ts directly undei 

20.0074 ^n^ other. Commencing at the right hand, add 



645.9524 ^^^ oolomn separately, and cany as in whole 

nmnbers, and in the result place a decimal point 
between units and tenths, or directly under the dedmal point in tha 
numbers added. 

BiTLE. L Write the numbers so that the decimal poinii 
shall stand directly under each other. 

IL Add as in whole numbers^ and place the decimal point, 
in the result , directly under the points in the numbers added* 

« 
Examples fob Practice. 

2. Add .199 3. Add 4.015 

2.7569 6.75 

.25 27.38203 

.654 • 375.01 

Sum, 3.8599 ^-^ 

Amount, 415.66703 

4. Add 1152.01, 14.11018, 152348.21, 9.000083. 

Ans. 153523^30263. 

5. Add 37-03, 0.521, .9, 1000, 4000.0004. 

Ans. 5038.4514 

6. What is the sum of twenty-six, and twenty-six hun- 
dredths ; seven tenths; six, and eighty-three thousandths; 
^ 'thousandths? ^w«. 37.047. 



ttoa ^ tudj^Uoii ol ^QcaLTSA^ft. Q\:%^ ^cv^>^^s^^b% 
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7. What is the sum of thirty-six, and fifteen thousandths ; 
three hundred, and six hundred five ten-thousandths ; five, 
and three million fchs ; sixty, and eighty-seven ten-millionths ? 

Ans. 401.0765117. 

8. What is the sum of fifty-four, and thirty-four hun- 
dredths; one, and nine ten-thousandths; three, and two 
hundred seven millionths ; twenty-three thousandths ; eight, 
BsiA nine tenths ; four, and one hundred thirty-five thou- 
sandths? Ans. 71.399107. 

9. How many yards in three pieces of cloth, the first piece 
containing 18.376 yards, the second piece 41.625 yards, and 
the third piece 35.5 yards ? 

10. A's farm contains 61.843 acres, B's contains 143.75 
acres, C's 218.4376 acres, and D's 21.9 acres; how many 
acres in the four farms ? 

11. My farm consists of 7 fields, containing 12| acres, 
18f acres, 9 acres, 24^ acres, 4f| acres, 8^^ acres, and 15^ 
acres respectively ; how many acres in my farm ? 

Beduoe the common fractions to decimals before adding. 

Ans. 93.6376. 

12. A grocer has 2^ barrels of A sugar, 5J barrels of B 
sugar, 3f barrels of sugar, 3.0642 barrels of crushed 
sugar, and 8.926 barrels of pulverized sugar ; how many 
barrels of sugar has he ? Ans. 23.8642. 

13. A tailor made 3 suits of clothes ; for the first suit he 
used 2^ yards of broadcloth, 3^ yards of cassimere, and | 
yards of satin ; for the second suit 2.26 yards of broadcloth^ 
2.876 yards of cassimere, and 1 yard of satin ; and for the 
third suit 6^ yards of broadcloth, and 1^ yards of satin, 
flow many yards of each kind of goods did he use ? How 
many yards of all ? Ans. to last, 18.376. 
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SUBTRACTION. 



ANALT8IB. In each of thfiBS 
three examples, we write tha 
subtrahend under the miiu 
uend, placing units under 
units, tenths under tenths, 
etc Gammendng at tli6 
right handf we subtract as 
in whole numbers, and in 
the remainders we place the 
decimal points directly under 
those in the numbers above. 
In the second example, tha 
number of decimal places in 
the minuend is greater than 
the number in the subtra* 
hend, and in the third exam* 
pie the number is less. In 
both cases, we reduce both 
minuend and subtrahend to 
the same number of dedmal 
places, by annexing ciphers; 
or we suppose the ciphers to 
be annexed, before x>erfonning the subtraction. 

Rule. L Write the numbers so that the decimal paints 
shall stand directly under each other. 

11. Subtract as in whole numbers, and place the decimal 
point in the result directly under the points in the given 
numbers, 

4 Find the difEerenc5e between 714 and .916. Ans. 713.084 

5. How much greater is 2 than .298 ? Ans. 1.702. 

6. From 21.004 take 75 hundredths. 

7. From 10.0302 take 2 ten-thousandths. Ans, 10.03. 
a From 900 take .009. Ans. 899.991. 
9. From two thousand take two thousandths. 

JOl Frr I take one nnWion^. Ans. .999999. 



153* L From 91.73 take 2.18. 

OPERATION. 

91.73 
2.18 

Ans. 89.55 
t. From 2.9185 take 1.42. 

OFEBATION. 

2.9185 
1.42 

Ans. 1.4985 
8. From 124.65 take 95.58746. 

OPERATION. 

124.65 
95.58746 

Ans. 29.06254 



t fcadaona. OVv^ ^^ ^^^> ^^^^ ^^"^ 
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11. From four hundred twonty-seven thouaandtha take 
four hundred twonty-Beven milliontha. Ans. .426573. 

12. A man owned thirLy-four hundredths of a township 
of land, and sold thirty-four thousandtha of the township ; 
how much did he still own? Arte. .306. 



MULTIPLICATION. 
154. 1. What ia the product of .35 multiplied by .6? 

OPEBA.TI0H. Anaj-Tsis. We perform the multiplication tho 

.35 B&me as in whole uiuubera, and the odI; difficulty 

g we meot with is in pointing' off the decimal places 

— — ■ in the product To determine how many places to 

.175, Ans. point ofF, we may reduce the decimals to eommon 

fcsctiona ; thus, .35 = -^ and .5 = -f^. Perfonn- 

ing the multiplication, we liave ^^j i -^ = -fj^, and this prodnct, 

expressed deciniallj, is .175. Here we see that the product contains 

as many decimal places ajg are contained in both multiplicand and 

multiplier. 

BuLE. Multiply as in whole numbers, and from the right 
\and of the product point off aa many figures far decimdU as 
4here are deamal places in both factors. 

L IT there be not Be mnor flgnrcg In the product as there are dsdmala In both be- 
tors, anpplj the doflcipncy hj preflilajt clphe™. 

a. ToanltiplTBdeclaisll^lO, too, lOOD, etc., remore Ihepdntumaufpbueeta 
tbs light aa thora ara ciphers on Hw right of the moltipliec. 

ESAMPLES FOE PeACTICB. 

a. Multiply 1.245 by .27. Ans. .33615. 

3. Multiply W.347 by 23.15. Ans. 1836.88305. 

4. Multiply 350 by .7853. 

5. Multiply one tenth by one tenth. Ans. .01. 

6. Multiply 25 by twenty-fiTe hundredths. Atis. 6.25. 
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7. Multiply .132 by .241. Ans. .031812. 

a Multiply 24.35 by 10. 

9. Multiply .006 by 1000. Ans. 6. 

10. Multiply .23 by .009. Ans. .00207. 

11. Multiply sixty-four thonsaadihs by thirteen mit 
lionths. Ans. .000000832. 

12. Multiply eightynseyen ten-thousandthfl by three haii< 
dred fifty-two hundred-thousandths. 

13. Multiply one million by one millionth. Ans. 1. 

14. Multiply sixteen thousand by sixteen ten-thousandtH 

Ans. 25.6. 

15. If a cord of wood be worth 2.37 bushels of wheat, 
how many bushels of wheat must be giyen for 9.58 cords of 
wood? ^iw. 22.7046 bushels. 

DIVISION. 

156. 1. What is the quotient of JL75 divided by .5 ? 

OFEBATioir. AiYALTSis. Performing the divisioii the same as 

^ ) .175 ^ whole numbers, the only difficnlt7 we meet with 

J oe is in pointing off the decimal places in the quotient 

To determine how many places to point off, we may 
reduce the decimals to common fractions ; thus, .175 = Vl^< ^ 
•6 = ^fij. Performing the diyision, we have 

35 

175 5 lU 10 35 



1000 • 10 "" 1000 '^ «^ "" 100 ' 

and this quotient, expressed decimally, is .85. Here we 86« that the 
dividend contains as many decimal places as are containfMl in both 
didsor and quotient. 

EuLE. Divide as in whole numbers, and from the right 
hand of the quotient point off as many places for decimak 
as the decimal places in the dividend exceed tho^e in tht 



I divlakm ol decJ3x\»Xa. QV-^^ tvj\4. 
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1 If the number of figan§ in the quotient be less tban the excess of the decimal 
places in the dividend over those in the divisor, the deficiency most be supplied by 
prefixing dphers. 

8. If there be a remainder after dividing the dividend, annex ciphers, and continue 
the division ; the ciphers annexed are decimals of the dividend. 

8. The dividend must always contain at least as many decimal places as the divi- 
for, befi)re eommenctng the division. 

4. In most bnsiness transactions, the division is oonsidered snfllciently exaet 
irhen the quotient is carried to 4 decimal places, unless great accuracy is reqaired, 

6. To divide by 10, 100, 1000, etc., remove the decimal point as many places to thi 
Wl as there are ciphers on the right hand of the divisor. 



Examples fob Psactioe. 

2. Divide .675 by .15. Ans. 4.5. 

3. Divide .288 by 3.6. Ans. .08. 

4. Divide 81.6 by 2.5. Ans. 32.64. 

5. Divide 2^421 by 21.1. 

6. Divide 2.3421 by .211. 

7. Divide 8.297496 by .153. Ans. 64.232. 

8. Divide 12 by .7854. 

9. Divide 3 by 3 ; divide 3 by .3 ; 3 by .03 ; 30 by .03. 

10. Divide 15.34 by 2.7. 

11. Divide .1 by .7, Ans. .142857+. 

12. Divide 45.30 by .015. Am. 3020. 

13. Divide .003753 by 625.6. Ans. .000006. 

14. Divide 9 by 450. Ans. .02. 

15. Divide 2.39015 by .007. Ans. 341.45. 

16. Divide fifteen, and eight hundred seventy-five thou* 
iandths, by twenty-five ten-thousandths. Ans. 6350. 

17. Divide 365 by 100. 

J 8. Divide 785.4 by 1000. Ans. .7854 

19. Divide one thousand by one thousandth. 

Ans. 1000000. 

When are ciphers prefixed to the quotient ? If there he a remainder, 
how proceed ? If the dividend have lesa decimal placie« tl^aax iVia ^vqV 
Bor, how proceed f How divide by 10, 100, 1000, elcA 

6* 
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Pbomisouous Examples. 

1. Add six hundred, and twenty-fiye thousandths ; fom 
tenths ; seven, and sixty-two ten-thousandths ; three, and 
fifty-eight millionths ; ninety-two, and seveli hundredths. 

Ans. 702.501268. 

2. What is the sum of 81.003 + 6000.4 + 6.0008 + 
73.87563 + 1000 + 25 + 3.000548 + .0315 ? 

3. From eighty-seven take eighty-seven thousandths. 

4 What is the difference between nine million and nina 
miUionths ? ' Ans. 8999999. 99999L 

5. Multiply .365 by .15. Ans. .06475. 

6. Multiply three thousandths by four hundredtha 

7. If one acre produce 42.57 bushels of com, how many 
bushels will 18.73 acres produce ? Ans. 797.3361. 

8. Divide .125 by 8000. Ans. .000016626. 

9. Divide .7744 by .1936. 

10. Divide 27.1 by 100000. Ans. .00027L 

11. If 6.35 acres produce 70.6755 bushels of wheat, what 
does one acre produce P Ans. 11.13 bushels. 

12. Beduce .625 to a common fraction. Ans. ^. 

13. Express 26.875 by an integer and a common fraction. 

Ans. 26). 

14. Beduce fij to a decimal fraction. Ans. .016. 

15. Beduce r^ to a decimal fraction. Ans. .5. 

f^ 16. How many times wiU .5 of 1.75 be contained in .25 of 
!, 17i ? Ans. 5. 

17. What will be the cost of 3| bales of cloth, each bait 
containing 36.75 yards, at .85 dollars per yard P 

18. Traveling at the rate of 4f miles an hour, how many 
hours will a man require to travel 56.925 miles P 

Ans. 12| houis. 



ITOTATIOK AND SUMEBATIOS. 



DECIMAL OUREENOT. 

156. Coin is money Btamped, and ba£ a given Talae eft- 
tabliBhed by law. 

157. Carrency is coin, bank bills, treasury noteG, etc, 
in circulation as a medium of trade. 

158. A Decimal Currency is a currency whose denom- 
inationa increase and decrease in a tenfold ratio. 



NOTATION AND NUMERATION. 

BY THB " COINAGE ACT OF 1878." 

The Coin of the United States consiste of goM, silTer, 
nickel, and bronze. 

TJie Gold Coins are the double-eagle, eagle, hall-eagle, 
quarter-eagle, three-dollar and one-dollar pieces. 

The Silver Coins are the dollar, half-dollar, quarter-dol- 
lar, the twenty-cent, and ten-cent pieces. 

The Nickel Coins are the five-cent and three-cent pieces. 

The Bronze Coins are the one-cent pieces. 

Table. 
* 10 mills (m.) make 1 cent c. 

10 cents " 1 dime d. 

10 dimes " 1 dollar t. 

10 dollars " 1 eagle E. 

1. TbB mm li B danomlnadoQ uaed imly In compnlatlonB ; It ia not a coin. 

1. Tha Irade-dolUtr ia designed solely for commerca. and not for curroncj. IV 
irelglit Is 430 gralniL Ttie wolght of Uiecnrrencf dollar or 1818 Is 411} gnlna. 

8. The clistaiter t le nappoeod to be h contraction or U. S. (Unltod 8UlM), Ote 
V bfllnf placed npon tlie 9. 

Wliat la coin7 Currency? Dodmal currencyt Federal ^msosiVV 
WliRt are tLe gold coins of U. 8.1 SiAveil Co^v«t'\ .;^^>»^?*'^™t. 



I 
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159. The gold dollar is the unit of United States money ; 
dimes, cents, and mills are fractions of a dollar, and are 
separated from the dollar by the decimal point ; thus, two 
dollars one dime two cents five mills, are written 12.125. 

By examining the table, we see that the dime is a tenth, 
part of the unit, or dollar; the cent a tenth part of the dime 
or a hundredth part of the dollar ; and the mitt a tenth pari; 
>f the cent, a hundredth part of the dime, or a thousandth 
part of the dollar. Hence the denominations of decimal 
currency increase and decrease the same as decimal fractions, 
and are expressed according to the same decimal system of 
notation ; and they may be added, subtracted, multiphed, 
and divided in the same maoner as decimals. 

Dimes are not read as dimes, but the two places of dimes 
and cents are appropriated to cents ; thus, 1 dollar 3 dimes 
i cents, or $1.32, are read one dollar thirty-two cents ; hence, 

When the number of cents is less than 10, we write a 
^pher before it in the place of dimes. 

The half cent is freqnentlj written as 5 mills ; thus, S4 cents, written $.S4S. 

160. Business men frequently write cents as common 
iractions of a dollar ; thus, three dollars thirteen cents are 
written 13^^, and read, three and thirteen hundredths 
dollars. In business transactions, when the final result of a 
computation contains 5 mills or more, they are called one 
cent, and when less than 6, they are rejected. 

Examples fob Practice, 

1. Write four dollars five cents. Ans. $4.05. 

2. "Write two dollars nine cents. 

3. "Write ten dollars ten cents. 

4. Write eight dollars seven mills. Ans. $8,007. 

"nit of XJ. S. CTiTTeiic:y 1 "WVi-Kt la the general law of 
ftse ? In practice ,\io^ tsisltv^ ^femcvaX^-Msea. ^j?fc ^gKen 
neSB transactioiva, \^ovr «lt^ e,«u\» ttw^^isJOc^ ^wtKos^N 
16 miUs exceed ^ H 1^ \«^* ^^^»i^ ^"^ 
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5. Write sixty-four cents. Ans, $0.64. 

6. Write three cents two mills. 

7. Write one hundred dollars one cent one mill. 

8. Bead 17.93; t8.02; $6,542. 

9. Bead UJ272 ; $100,025 ; $17,005. 

10. Bead $16,205; $215,081; $1000.011; $4,002. 

, EEDUCTION. 

161. By examining the table of Decimal Currency, wo 
see that 10 mills make one cent, and 100 cents, or 1000 
mills, make one dollar ; hence. 

To change dollars to cents, multiply by 100; that is, annex 
two ciphers. 

To change dollars to mills, annex three ciphers. 
To change cents to mills, annex one cipher. 

Examples fob Practice. 

1. Change $792 to cents. Ans, 79200 cents, 

2. Change $36 to cents. 

3. Beduce $5248 to cents. 

4. In 6.25 dollars how many cents? Ans, 625 cents. 

To change doUan and cents to cents, or doUara, cents, and mills to mills, remove 
the decimal point and the sign, $. 

5. Change $63,045 to mills. Ans. 63045 mills. 

6. Change 16 cents to mills. 

7. Beduce $3,008 to mills. 

8. In 89 cents how many mills ? 

163. Conversely, 

To change cents to dollars, divide hy 100 ; that is, poini 
off two figures from the right. 

To change mills to dollars, point off three figures. 
To change mills to cents, point off one figure. 



, ^.Yf^r^^^^^^ ch&nged to cents ? to milla "i Ho^ tiw <^«ii\» ess 
to mills ? How are cents changed to dollars 1 M\Wa \« doVX^R^I V 
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Examples fob Pbaotiob. 

1. Change 875 cents to dollars. Ans. $8.7& 

2. Change 1504 cents to dollars. 
i/3. In 13875 cents how many dollars P 

4. In 1652$ mills how many dollars? 

5. Beduce 524 mills to cents. 

6. Seduce 6524 mills to dollars. 

ADDITION. 

163* 1. A man bonght a cow for 21 dollars 50 cents, • 
horse for 125 dollars 37^ cents^ a harness for 46 dollars 75 
cents, aud a carriage for 210 dollars ; how mnch did he pay 
for aU ? 

OPERATION. 

I 21.50 Akaltbib. Writing doUam nnder doU 

125.375 lAn, cents under cents, etc^ ao Umt the 

46.75 decimal points shall stand under eadi 

n-tr^rvrx Other, add and point off as in addition of 

* decimals. 

Ana. $403,625 

BuLE. I. Write dollars under dollars f cents under cefUs, etc 
IL Add as in simple numbers^ and place the paint in the 
amount as in addition of decimals. 

Examples fob Praotiob. 

2. What is the sum of 50 dollars 7 cents, 1000 dollars 75 
cents, 60 dollars 3 mills, 18 cents 4 mills, 1 dollar 1 cenif 
and 25 dollars 45 cents 8 mills ? Ans. $1137.475. 

3. Add 364 dollars 54 cents 1 mill, 486 dollars 6 cents, 93 
dollars 9 mills, 1742 dollars 80 cents, 3 dollars 27 cents 6 
mills. Ans. $2689.686. 

4. Add 92 cents, 10 cents 4 mills, 35 cents 7 mills, 18 cents 
6 mills, 44 cents 4 mills, 12|^ cents, and 99 cents. An^, $3,126. 



of adj^taou otdocAxoBl C(u:t«SQC^« "^A^^^astk 
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5. A farmer receiyes 89 dollars 74 cents for wheat, 13 
dollars 3 cents for com, 6 dollars 37^ cents for potatoes, 
and 19 dollars 62^ cents for oats; what does he receive for 
the whole ? Ans. $128. 77. 

6. A lady bonght a dress for 9 dollars 17 cents, trimmings 
for 87^ cents, a paper of pins for 6} cents, some tape for 4 
cents, some thread for 8 cents, and a comb for 11 cents; 
what did she pay for all? Ans. $10.3375. 

7. Paid for bnilding a house $2175.75, for painting the 
same $240.37^, for fnmitore $605.40, for carpets $140.12^; 
what was the cost of the house and famishing ? 

8. Bonght a ton of coal for $6.08, a barrel of sugar for' 
$26,625, a box of tea for $16, and a barrel of flour for $7.40; 
what was the cost of all ? 

9. A merchant bought goods to the amount of $7425.50; 
he paid for duties on the same $253.96, and for freight 
$170.09 ; what was the entire cost of the goods ? 

10. I bought a hat for $3.62^, a pair of shoes for $1|, an 
nmbrella for $lf , a pair of gloyes for $.62|, and a cane for 
t.87^; what was the cost of all my purchases? Ans. $8.25. 

SUBTRACTION. 

164. 1. A man, haying $327.50, paid out $186.75 for a 
horse ; how much had he left? 

GFEBATiON. Akaltbis. Writing the less number nn- 

$327.50 der the greater, dollars under dollars, cents 

186.75 under cents, etc., subtract and point ofi 

in the result as in subtraction of ded- 

Ans. $14a75 ^^g. 

Exile. I. Write the suUrahend under the minuend, dollars 
under dollars, cents under cents. 

11. SuUraet as in simple numbers, and place the point in 
the remainder, as in subtraction of decimals. 

Explain the pioceaB of mibtractioii. Give x\ile, f^ia\ «^«V. ^««sn 
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EXAKPLBS FOB PbACTICE. 

2. From 365 dollars 5 mills take 267 dollars 1 cent 8 
mUls. Ans. $97,987. 

3. From 50 dollars take 50 cents. Ans. 149.50. 

4. From 100 dollars take 1 mill Ans. 199.999. 

5. From 1000 dollars take 3 cents 7 mills. 

6. A man boaght a farm for $1575^^4, and sold it foi 
11834.16 ; what did he gam? Ans. $258.92. 

7. Sold a horse for 145 dollars 27 cents, which is 37 dol- 
lars 69 cents more than he cost me ; what did he cost me ? 

8. A merchant bought flonr for $5.62^ a barrel, and sold 
it for 16.84 a barrel ; what did he gain on a barrel ? 

9. A gentleman, haying $14725, gave $3560 for a store, 
and $7015.87^ for goods ; how much money had he left ? 

10. A lady bought a silk dress for $13f , a bonnet for $5^, 
a pair of gaiters for $lf , and a fan for $f ; she paid to the 
shopkeeper a twenty dollar bill and a five dollar bill ; how 
much chauge should he return to her ? Ans, $3.75. 

Bednce the fractiont of a dollar to cents and mUlfl. 

11. A gentleman bought a pair of horses for $480, a har- 
ness for $80.50, and a carriage for $200 less than he paid 
for both horses and harness; what was the cost of the car- 
riage? .4;w. $360.50. 

MULTIPLICATION. 

165. 1. If a barrel of flour cost $6,375, what will 88 
barrels cost? 

OPERATION. 

$6,375 Analysis. Multiply as in simple num- 

85 hers, always regarding the multiplier as an 

3;[3'j'5 abstract number, and point off from the right 

51000 hand of the result, as in multiplication of 



Give uudjrna for maltipUcation in de«&ii»\ c>iTt«ii«:<ic 
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Rule. Multiply as in simple numbers^ and place the point 
in theproductf as in multiplication of decimals. 

Examples foe Pbacticb. 

2. If a cord of wood be worth $4275^ what will 300 cord« 
be worth ? Ans. 11282.50. 

3. What will 175 barrels of apples eost^ at 12.45 per barw 
rel? Ans. $428.75. 

4. What will 800 barrels of salt cost, at 11.28 per barrel f 

5. A grocer bought 372 ponnds of cheese at $.15 a pound, 
434 pounds of coffee at $.12|^ a pound, and 16 bushels of 
potatoes at $.33 a bushel ; what did the whole cost ? 

6. A boy, being sent to purchase groceries, bought 3 
ponnds of tea at 56 cents a pound, 15 pounds of rice at 7 
cents a pound, 27 pounds of sugar at 8 cents a pound ; he 
gave the grocer 5 dollars ; how much change ought he to 
receive? 

7. A farmer sold 125 bushels of oats at $.37^ a bushel, 
and receiyed in payment 75 pounds of sugar at $.09 a pound, 
12 pounds of tea at $.60 a pound, and the remainder in 
cash ; how much cash did he receive ? Ans. $32.92^. 

8. A man bought 150 acres of land for $3975 ; he after- 
ward sold 80 acres of it at $32.50 an acre, and the remainder 
at $34.25 an acre ; what did he gain by the transaction ? 

Ans. $1022.50. 

DIVISION. 

166* 1. If 125 barrels of flour cost $850, how much 
will 1 barrel cost ? 

OFEBATI09. 

125 ) $850.00 ( $6.80, Ans. Akaltbis. Divide as in sim- 
750 P^^ numbeis, and as there is a 

rrrr" remainder after dividing the dol- 

lars, reduce the dividend to cents, 
I^^^ by annexing two ciphers, and ocn^ 

timie ihA dMilnu 



<«i 



Bule. Give rale tor divislan la 
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BiTLE. Divide as in simple numbers, and place the poini 
in the quotient, as in division of dednuds. 

1. In bnsineM tnumctloiiifl it is meiwet neoesMiy to canythe dtrfflkm fiuther tina 
to mills la the quotieot. 

S. If the dividend will not contain the diriflor an exact number of times, dpiMn 
ma J be annexed, and the diyision continned as in division of dedmals In lids cim 
it is always safe to reduce the dividend to mills, or to 8 more dedmal plaoes tbn 
the divisor contains, befSore commencing the difislOB. 

Examples fob Pbaotioe. 

2. If 33 gallonfl of oil cost 141^^ what is the cost per 
gallon ? Ans. $1M. 

3. If 27 yards of broadcloth cost 19460^ what will 1 yaid 
cost ? 

4. If 64 gallons of wine cost 1136,. what will 1 gaQoa 
cost ? (/ . Ans. $2.12S. 

5. At 12 cents apiece^ how many pine-apples can be bought 
for 11.32 ? Ans. IL 

6. If 1 ponnd of tea costs 64 cents^ how many ponndi 
can be bought for $405 ? 

7. If a man earns 1180 in a year, how much does he earn 
a month ? 

8. If 100 acres of land cost 12847.50, what will 1 acre 
cost? Ans. $2a475. 

9. What cost 1 ponnd of beef, if 894 pounds oost $80.46? 

Ans. 1.09. 

10. A farmer sells 120 bushels of wheat at $1.12|^ a bushel^ 
for which he receives 27 barrels of flour ; what does the flour 
cost him a barrel ? 

11. A man bought 4 yards of cloth at $3.20 a yard, and 
37 pounds of sugar at $.08 a pound ;he paid $6.80 in cash, 
»nd the remainder in butter at $.16 a pound; how many 
pounds of butter did it take ? Ans. 56 pounds. 

12. A man bought an equal number of calves and sheep^ 
paying $166. 75 for them ; for the calves he paid $4.50 a 

^ for the sheep %%Slh ^ \kfi»^\ \kssNR i&sss^ did hs 

kind? AiiA.^®^-* 
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13. It 154 pounds of sugar cost 118.48, what will 1 poand 
cost? 

14. A merchant bought 14 boxes of tea for $560 ; it being 
damaged he was obliged to lose $106.75 on the cost of it ; 
how mnch did he receive a box ? Ana, $32.37^. 

Additional AppucAnosrs. 
Case L 

l&i. To find the cost of any nnmber or quantity, 
when the price of a unit is an aliquot part of one 
dollar. 

168. An Aliquot Part of a nnmber is such a part as 
will exactly divide that number ; thus^ 3, 5^ and 7^ are 
aliquot parts of 15. 

An aHgwd pari may be a whole or a mixed number, while a /odor moit be a 
whole nnmber. 

Aliquot Pabts op One Dollar. 



50 cents = |^ of $1 
33J cents = ^ of $1 
25 cents = } of II 
20 cents = | of II 
16| cents = | of 11 



12^ cents = i of II. 
10 cents = ^ of II. 

8^ cents = -^ ot II. 

6i cents = ^ot II. 

5 cents = ^ of II. 



1. What will be the cost of 3784 yards of flannel, at 25 
cents a yard ? 

OFEBATiQir. Akaltsis. If the price were |1 a yard, 

4 ) 3784 the co0t would be as many dollars as there are 

A AQji* yards. But since the price is } of a dollar a 

^ jti.rd, the whole cost will be | as many dollars 

as there are ymids ; or, ^ of |3784 = |3784 -s- 4 = |946. 

BiJLE. Take such a fractional part of the given number as 
the price is part of one dollar. 

Examples fob Practicb. 

2. What cost 963 bushels of oats^ at 33^ cents per bushel ? 

Au8- ^%\. 



^ - 



Omae lis wbMt f WbMt ia an aliquot part of a doWax*! QiVv^vi 
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3. What cost 478 yards of delaine, at 50 cents per yard ? 

4. What cost 4266 yards of sheeting, at 8^ cents a yard ? 

Ans. $355.50. 

5. What cost 1250 bushels of apples, at 12|- cents pef 
bushel? Ans. $156.25. 

6. What cost 3126 spools of thread, at 6 J cents per spool f 

Ans. 1195.375. 

7. At 16| cents per dozen, what cost 1935 dozen of eggs? 

Ans. $322.50. 

8. What cost 56480 yards of calico, at 12^ cents per yard ? 

9. At 20 cents each what will be the cost of 1275 salt 
barrels? Ans. $255. 

Case II. 

169. The price of one and the qnantity being 
given, to find the cost. 

1. How much will 9 barrels of flour cost, at $6.25 per 
barrel ? 

OPERATION. Analysis. Since one barrel cost $6.25, 9 

$6.25 barrels will cost 9 times $6.25, and $6.25 x 

9 9 = $56.25. 

Ans. $56.25 

EuLB. Multiply the price of one iy the quantity. 

Examples foe Practice. 

2. If a pound of beef cost 9 cents^ what will 864 pounds 
cost? Ans. $77.76. 

3. What cost 87 acres of government land, at $1.25 per 
acre? 

4. What cost 400 barrels of salt, at $1.45 per barrel ? 

Ans. $58(y. 

5. What cost 16 chests of tea, each chest containing 52 
pounds, at 44 cents per pound? 



Cwae II is what ? Give expl«i.iwjA.\oTi. ^\i\a. 
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Case IU. 

170. The cost and the quantity being given, to 
find the price of one. 

1. If 30 bushels of com cost $20.70, what will 1 bushell 
cost? 

OFBRATiON. Analysis. If 80 busliels coet $20.70, 1 

3|0 ) $2|0.70 bushel wiU cost ^ of $20.70 ; and $20 70 -! 

BuLE. Divide the cost ly the quantity. 

Examples foe Practice. 

2. If 25 acres of land cost $175, what will 1 acre cost ? 

3. If 48 yards of broadcloth cost $200, what will 1 yard 
cost? Arts, $4.16|. 

4. If 96 tons of hay cost $1200, what will 1 ton cost ? 

6. If 10 Unabridged Dictionaries cost $56.25, what will 1 
cost? ^ns. $5.62^ 

6. Bought 18 pounds of tea for $11.70 ; what was the 
price i)er pound ? Arts, $.65. 

7. If 53 pounds of butter cost $10.07, what will 1 pound 
cost? 

8. A merchant bought 800 barrels of salt for $101 6 ; what 
did it cost him per barrel ? 

9. If 343 sheep cost $874.65, what will 1 sheep cost? 

Atis, $2.55. 

10. If board for a family be $684,371^ for 1 year, how 
much is it per day ? Ans. $1.87|^. 

Case IV. 

171« The price of one and the cost of a quantity 
being given, to find the quantity. 

1. At $6 a barrel for flour, how many barrels can be 
bought for $840 ? 
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OFEBATiON. Akalysib. Sinoe $6 will buj 1 baml 

6 ) 840 of flour, $840 will buy | as many bwiels 

as there are dollars, or as many barrelfl as 

Ans. 140 barrels. |e ^ contained times in $840; 840 -J- 6 

= 140 barrels. 

EuLE. Divide the cost of the quantity iy the price of one. 

Examples fob Pbaotice. 

2. How many dozen of eggs can be bought for $5.55, if 
one dozen cost $.15 ? Ans. 37 dozen. 

3. At $12 a ton, how many tons of hay can be bought for 
$216 ? Ans. 18 tons. 

4. How many bushels of wheat can be bought for $2178.75, 
if 1 bushel cost $1.25 ? Ans. 1743 bushels. 

5. A dairyman expends $643.50 in buying cows at $19^ 
apiece ; how many cows does he buy? Ans. 33 cows. 

6. At $.45 per gallon, how many gallons of molasses caa 
be bought for $52.65 ? 

7. A drover bought horses at $264 a pair ; how many 
horses did he buy for $6336 ? 

8. At $65 a ton, how many tons of railroad iron can be 
bought for $117715 ? Ans. 1811 tons. 

Case V. 

173. To find the cost of articles sold by the 100, 
or 1000. 

1. What cost 475 feet of timber, at $5.24 per 100 feet ? 

FEBST OPERATION. 

$5.24 Analysis. If the price were $5.24 per 

475 foot, the cost of 475 feet would be 475 x 

ogoQ $5.24 = $2489. But since $5^ is the pri« 

^ggg of 100 feet, $2489 is 100 times the tms 

2096 ▼alue. Therefore, to obtain the true yalaei 

. we divide $2489 by 100. which we may do 

100 ) $2489.00 by cutting off two figures from the righti 



Bole. Caaft V Vi ^\xb.\.*1 Qf«^ *as^ «i:?(^^attajftM^ 
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fB0OHi> OFERiLTioir. AnALTBi& Sisoo 1 foot oost y^, or .01, 

$5.24 of $5.24, 475 feet wUl cost fif , or 475 tiinefl 

4 75 $5.24, which is $24.89. 

2620 For the flamo reasons, when the price la per thonk' 

o/*/«o wndy we divide the product by 1000, or, which is more 

conTeoient in practice, we reduce the given qnantitj 
2096 to thonsands and decimals of a thousand, by pointing 

ofi three flgores from the right hand. 



$24.8900 

BuLE. L Reduce the given quantity to hundreds and decu 
mats of a hundred^ or to thousands and decimals of a thonsaiid, 

IL Multiply the price iy the quantity, and point off in tfie 
result as in multiplication of decimals. 

The letter C la used to indicate hundreds, and M to Indicate thousands. 

Examples fob Practice. 

2. What vill 42650 brickfl cost, at $4.50 per M ? 

Ans. $191,925. 

3. What is the freight on 2489 pounds from Boston to 
New York, at $.85 per 100 pounds ? Ans. $21,156. 

4. What will 7842 feet of pine boards cost, at $17.25 
per M ? Ans. $135,274. 

5. What cost 2348 pine-apples, at $12^ per 1000 ? 

6. A broom maker bought 1728 broom-handles, at $3 per 
1000 ; what did they cost him ? 

7. What is the cost of 2400 feet of boards, at $7 per M ; 
865 feet of scantling, at $5.40 per M ; and 1256 feet of lath, 
at $.80 per C ? Ans. $31,519. 

8. What will be the cost of 1476 pounds of beef, at $4.37^ 
per hundred pounds ? 

Case VL 

173. To find the cost of axticles sold by the ton 
of 2000 pounds. 

1. How much will 2376 pounds of hay cost, at $9.50 per 
ton? 



igFg seoaod gi pl a ii rt fa n. finie^ flnt atop. Hifflim 4 OBMN\\ik*^i^a^^ 
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OFBRATiozr. Akaltsis. 8lnoe 1 ton, or 2000 ponndi , ooil 

2 ) 19.50 $9^, 1000 ponnds^ori ton, wiU cost i of $9.50, 

"TTir or |9iM) -f- 2 = $4.75. One pound will cost 

Ttji TflW. or .001, of t476, and 2876 pounds will 

^•^^^ cost «Jf , or 2.876 times |4.75, which is $11486. 

$11.28600 

. jRuLE. I. Divide the price of 1 ton hy 2, and the quotienl 
win he the price of 1000 pounds. 

IL Multiply thie quotient hy the given numher ofpoundt 
expressed as thotisandths, as in Case V. 



Examples fob Pbactige. 

2. At t7 a ton, Tfhat will 1495 pounds of hay cost ? 

Ans. $5.2325. 

3. At $8.75 a ton, what cost 325 pounds of hay ? 

Ans. $1,421. 

L What is the cost of 3142 pounds of plaster, at $3.84 
per ton ? Ans. $6,032. 

6. What is the cost of 1848 pounds of coal, at $5.60 per 
ton? 

6. Bought 125 sacks of guano, each sack containing 148 
pounds, at $18 a ton ; what was the cost ? 

7. What must be paid for transporting 31640 pounds of 
railroad iron from Philadelphia to Bichmond, at $3.05 per 
ton? Ans. $48,251. 

BILLS. 

174. A Bill, in business transactions, is a written state- 
ment of articles bought or sold, together with the prices of 
each, and the whole cost. 

Find the cost of the several articles, and the amount or 
footing of the following bills. 

IL 



BILLS. 



im 



Mr. JoHH Bice, 



(1.) 
New York, June 20, 1869. 

Bo*t of Baldwin & Shebwooix 
7 yd& Broadcloth, @ 13.60 



9 

12 
24 
32 



€g 



Satinet, 
Vesting, 
Caflcdmere, 
" Flannel, 



€€ 



€S 



€€ 



€< 



€€ 



€€ 



1.12^ 
.90 

1.37i 
.6$ 



Payments 



|;99.925 
Baxdwik &, Shebwood. 



(2.) 



Boston, Jan. 1, 1870. 



Daniel Ghafman ft Co., 

BoH of Palmeb & Bbotheb. 
67 pairs Calf Boots, (^ 13.75 



108 
75 
27 
35 
50 



Thick " 

Oaiters, 

Buskins, 

Slippers, 

Bubbers, 



2.62 
1.12 

.86 

.70 

1.04 



PaymefU, 



1717.93 



G. RGbannis, 



Palmeb & Bbotheb, 

By GEa Baeeb. 
(3.) 

Chaeleston, Sept 6, 1875. 

B</t of Stewabt & HAiocoNn. 
825 lbs. A. Sugar, (^ $.07 
148 " R " " .06i 

286 " Rice, *' .05 

95 " O.J.Coffee,'* .12^ 



50 boxes Oranges, 
75 " Lemons, 
12 *' Baisinfl, 






2.75 

3.62( 

2.85 



%5o\.nis 



S^dJ^aymeni, by note at 4 mo. 
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St. Louis, Oct 16, 187a 
Heflsrs. Osbobk ft Eatok, 

Bift of Bob't H. C abteb ft Co, 

20000 feet Pine Boards, ® $16.00 per M. 

7600 '* Plank, " 9.60 " 

• 10760 " Scantling, " 6.26 " 



8960 " 


Timber, '' 


2.62^ " 


6287 *' 


*d Payment, 


3.00 


it 


J2a^ 


$464^6936 






Bob't H. Cabteb ft Ca 




(6.) 






CisciSiS[A.Ti. Mav 3. 1871. 


Mr. J. 0. Smith, 


*■ nt ' 




w 


B<ft of Silas Johitsoh; 


26 lbs. 


Coffee Sugar, 


® |.ll 


6 " 


Y. H. Tea, 


t 


* .62^ 


26 '' 


Mackerel, 


t 


' .06J 


4:gaL 


Molasses, 


i 


* .42 


46 yds. 


Sheeting, 


t 


' .09 


30 " 


Bleached Shirting, ' 


* .14 


6 8keinf 


3 Sewing Silk, 


t 


' .04 


4doz. 


Bnttons, 


f 


' .12 


Ckgd. in %. 




$1&24 






Silas Johnsok, 


1 






Per John Wisb. 



PBOHisctTOiTS Examples. 

1. What will 62.76 tons of potash cost, at $124.36 per ton? 

Ans. $7802.9625. 

2. What cost 15 ponnds of butter, at $.17 a pound? 

Ans. $2.55. 
of com, contaiiuxi^^^^^VQ^^^i^^&^i^ 
liat did it aeW tot v« ^^u^^"^ Ai\*.>8^ 
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4 If 12 jBidB of doth cost $48.96, what will one jard 

COBt? 

5. A trayeled 325 miles by railroad, and C traveled A5 of 
that distance ; how far did G travel? Atu. 146.25 mile& 

6. If 36.5 bushels of com grow on one acre, how many 
acres will produce 657 bushels? Ang. 18 acres. 

7. Bought a horse for $105, a yoke of oxen for $125, 4 
cows at $35 apiece, and sold them all for $400; what was 
gained or lost in ihe transaction? 

8. A man bouj^t 28 tons of hay at $19 a ton, and sold 
it at $15 a ton ; what did he lose? Ans. $112. 

9. If a man travel 4| miles an hour, in how many houn 
can he travel 34( miles? Ans. 7.5 hours. 

10. At $.31^ per bushel, how many bushels of potatoes 
can be bought for $9 ? Ans. 2SB bushels. 

11. If a man's income be $2000 a year, and his expeiises . 
$3.50 a day, what will he save at the end of a year, or 365 
days? 

12. A merchant deposits in a bank, at one time, $687.25, 
and at another, $943.64; if he draw out $875.29, what will 
remain in the bank? 

13. Bought 288 barrels of flour for $1728, and sold one- 
half the quantity for the same price I gave for it, and the 
other half for $8 per barrel; what did I receive for the 
whole ? Ans. $2016. 

14. What will eight hundred seventy-five thousandths of 
a cord of wood cost, at $3.75 per cord? Ans. $3,281 +. 

15. A drover bought cattle at $46.56 per head, and sold 
them at $65.42 per head, and thereby gained $3526.82 ; ho\f 
many cattle did he buy? Ans. 187. 

16. If 36.48 yards of cloth cost $54.72, what wiU 14.25 
/ards cost ? Ans. $21,375. 

17. A house cost $3548, which is 4 times as much as the 
furniture cost; what did the furniture coe^^ At«.%S^* 

2& How many huabeU of onions at %-^'!pet\svMScL^>^«a 
}0 baagbt for $112.34 f 
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19. If 46 tons of iron 008tt3461^, what will 5 tons cost? 

20. A gentlemiui left his widow one-third of his property, 
worth (24000, and the remainder was to be divided equally 
among 5 children; what was the portion of each child? 

Ans. $3200. 
2L A man purchased one lot, oontaining 160 acres of 
knd^ at $1.25 per acre ; and another lot, containing 8C 
acres, at $5 per acre ; he sold them both at $2.50 per acroi 
what did he gain or lose in the tranaMition? 

22. A droggist bonj^t 54 gaUana of oil for $72.00, and 
lost 6 gallons of it by leakage. He sold the remainder at 
$L70 per gallon ; what did he gain? jIjis;. $8.70. 

23. A miller bought 122|^ bnsheh of wheat of one man, 
and 75i boahels of another, at $l93} per bnsl^ He sold 
60 bushels at a profit of $12.50; if he sell the remainder ai 
$.81}^ per bushel, what will be his oitire gain or loss? 

Amm. $4718+ loss. 

24. A laborer reodTes $1.40 per daj, and spends $.75 for 
his support ; how much does he saTe in a week? 

25. How many pounds of butter, at $J6 par pound, must 
be giren for 39 yards of sheeting, at $.08 a yard ? 

Ans^ 19^ pounds. 

26. What cost 23487 feet of hemlock bouda, at $450 per 
1000 feet ? Ama, $105.6915. 

27. A man has an ino(mie of $1200 a year ; how much 
must he spend per day to u^e it all? 

2S. Bought 28 firkins of butter, eadi containing 56 
pounds, at; $.17 per pound : what was the wlnde cost ? 

2d. A merdiant bought 16faa!esof cot^xm doth« each bale 

oamtaming 13 pieces, and each pieoe d6 ynds^ at $.07 per 

yard ; what did the whole cost ? Amm. $i3T8i.56. 

aa What oost 4S6S bricks, at $475 per Mf 

^^ A fanner scdd 27 bushels of potatoes, at $J3S} per 

B bufihels of oat& ax $J^ pesr bnufad ; and 19 bosb- 

^ at $M per bnshel^ wfbak. £kdL\ife^mEWi^\sa>^ 



0MI8CU0US EXAMPLES. 



U9 ■ 



.. John runs, 33 rods in a minute, and Henry pursues 
him at the rate of 44 roda in a minute ; how long will it 
take Henry to overtake John, ii John liave 8 minutes the 
start ? Ans. 21^ minutes. 

33. If 4J harrola of flour cost $32.3, what will 7| barrels 
cost ? Ans. ^1. 

34. If .875 of a ton of cofd cost t5.635, what will 9^ tons 
cost ? A7te. »69.57, 

35. For the first three years of business, a trader gained 
♦1800,25 a year ; for the next three, he gained *1800.62 a 
year, and for the nest two he lost $950.87 a year ; supposing 
his capital at the beginning of trade to have been $5000, what 
was he worth at the end of the eighth year? Ans. $12100.87. 

36. What will be the cost of 18640 feet of timber, at $4.50 
per 100 ? Atis. *838.80. 

37. Reduce ^ to a decimal fraction. Ans. .78125. 

at 

38. What will 1375 pounds of potash cost, at $96.40 per 
ton ? Ans. $66,275. 

39. Reduce .5625 to a common fraction. Ajis. -^ 

40. Reduce -^, .e^, -Sl^, |, to decimals, and find their 



Ans. 1.464375. 



.45 



a store stands thus ; 
Cr. 
»2.76i 
1.245 
.62J 
3.45 



5.38J 1.87J 

What is due ihe merchant? Ans. $4.41^ 

43. A gardener sold, from his garden, 120 bunches of 
onions at 1.121- a bunch, 18 bushels of potatoes at $.62^ per 
bushel, 47 heads of cabbage at $.07 a head, 6 dozen cucum- 
bers at $.18 a dozen ; he expended ^1.5Q m 'S'Ji^^ot-'?^, Vv.^irv 
for tertiiizerB, JI.87 for seeds, %'a.^Q m-ig\B.\vt\fi<£'asi&.Vawi'^-^ 
wh^ wore the profitjj of hia gaxdea \ ■^■'«- *'''"^-'^^- 
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EEDUOTIOK 

175. A Compound Number is a nnmber whoBe yahiG 
is expressed in two or more different denominations. 

176. Reduction is the process of changing a nmnber 
from one denomination to another without altering its yalae. 

Bednetion is of two Mnds^ Descending and Ascending. 

177. Reduction Descendin«r is changing a nnmber of 
one denomination to another denomination of less unit 
value; thns, 11=10 dimes=100 cents=1000 mills. 

178. Reduction Ascending is changing a number of one 
denomination to another denomination ot greater unit value; 
thus, 1000 mills=100 cent8=10 dimes=$l. 

179. A Scale is a series of units, increasing or decreas- 
ing, according to a certain law. 

CXJRRENCT. 
180f I. XJkited States Mokey. 

Table. 

10 Mills (m.) make 1 Cent ct T 10000 m. 

10 Cents " IDime d. .^_J 1000 ct 

lODimes " 1 Dollar |. ^^'-1 lOOd. 

lODollare " 1 Eagle E. |^ 10 f. 

Unit EquivALEirrs. 

ct. m. 

d. 1 = 10 

% 1 = 10 = 100 

E. 1 = 10 = 100 = 1000 

1 = 10 = 100 = 1000 = 10000 

ScAiiB — ^nnlfonnly 10. 

Canada Money. 
The currency of the Dominion of Canada is decimal^ and 
the table and denominations are the same as those of the 
United States money. 

'Fhe cnrrency of the whole Dominion of Canada was made uniform July 1, ISTt 
tption of the decimal system, pounds, shillings, and pence were used. 

3W/W are the 50-cent piece, 25-cent piece, 10-cent piece, 
BC. The 20-ceiit piece \^ no Vm^et wvsisA, The BnttM 

It. 
rin used in Canadft \a t\lftBl^^^\^ Borwreigu.-w^iKSiv VS» 

Sovereign, 
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n. EkOLISH MOITET. 

181* Engliflh CorreiM^ is the currency of Qreat BritaiiL 

Tablb. 

• U. 8. Value. 

4 Furihiiigfl (far.) make 1 P^miy d. $0.0202+ 

iSPenoe <* 1 Shilling. tk MS8-^ 

aOShilliiigB " 1 Poand or Sot. £., or sot.. . . .H8665 

UHIT EQUITALENT& 

d. to. 

8. 1=4 

£. 1= 12= 48 
1 = 20 = 240 = 960 
ScAiiB mo&Mng, 4^ 12, 90; defending, 20, 12, 4. 

1. FBrthingB are generally ezpreaeed as fractkma of a pennj; Oma, 1 Ikr., eoiiw 
^mee eafled 1 quarter (qr.), = ^ ; 8 to. = |d. 

S. TlM ffoUcoimamke aovereigB ( = £1), and tlie half-Borerelgn. 

5. The «il^«iifw are the crown ( = fie.), the half-crown ( = ta.6d.), the Itorin^ 
shilling, and the aixpeanj, foupenny, and threepenny pieces. 

4. The 0e9P|Mr «iifi«are the penny, hrif^ny, and fiurthSng, 

6. Hie guinea ( = Sis.) and the half^inea(=10B.Od.aterUng), are old gold oolne, 
euid are no longer coined. 

8. In Fiance aeoonnta are kepc hi ftaaca and dadmea, A ftane la equal to $ J98 
yj, 8. money. 

Oasb I. 

182. To perform redaction descending. 

1. Beduce £21 ISs. lOd. 2 far. to farthings. 

OFEBATIOK. Akaltsis. Since in £1 tliere 

£21 18s. lOd. 2 far. are 20b., in £21 there are 208. x 

20 21 = 420b., and 188. in the given 

number added, makes 4388. in £21 
188. Since in Is. there are l^^d., 

in 4888. there are 12d. x 488 = 

5266d. 6266d., and lOd. in the given nnm- 

4 ber added, makes 5266d. in ibcl 

188. lOd. Since in Id. there rm 



438s. 
12 



21066 far., Arts. 4 f^ ^ ^^ 52^^ ^jmsw w^ ^1 

1S866 = 21064 fur., BDd 2 tax. In the given iiiiai\>ei aiddSja^ tsa^ 
Ar.in£2118B. lOd. 2 far. 
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BuLE. I. Multiply the highest denominaiion of the given 
number by that number of the scale which will reduce it to 
the next hw&r denomination, adding to the product the given 
number, if any, of that lower denomination. 

II. Proceed in the same manner with the resuUe Mained 
in each lower denomination, untU the reduction is trougU te 
the denominaiion required. 

Case JL 
183. To perform reduotiaii asoendisg. 
1. Bednce 21066 &rtlmigs to pounds. 

OFKRATION. AsALYBSB. FiiBt diyido 21006 

4 ) 21066 far. far. by 4 stAoe tbere aie ^ u 

12T5^d.+ 2 far. ST^SSr^K*:. 

2|G ) 43\Ss .+10i. Temainderofd&r. Nextdivkto 

£21 I -t Oa 6266d. by 12, Binee ibem are ^ 

M ^^^r^^^t^m em many shiUings as penee, asd 

An,. £21 18M04 2 fer. ^^ Z*^6d. = 43fe + 

lOd. Lastly divido 488b. by 20, idnce tbeie are -jf^ as many pounds 
as Bhillings, and we find that 488s. = £21 + 18b. The last qnotient 
with the several remainders annexed in the order of the sncoeediBg 
denominations, gives the answer £21 ISa lOd. 2 far 

BiJLE. L Divide the given number by tJuU number ofth 
ecaU which wiU reduce it to the next higher denofnination. 

IL Divide the quotient by the next higher number in the 
scale; and so proceed to the highest denomination required. 
The last quotient, with the several remainders annexed in a 
reversed order, will be the answer. 

Bedncdoa descendijag and redacUon ascending mntiially prove each oQiac. 

Examples pob Pbagtice. 

1. In 14194 farthings how many ponnds ? 

2. In £14 15s. 8d. 2 far. how many farthings? 

3. In 15359 farthings how many ponnds ? 
' 12b. 2d. \iO^ TCL«irj -^Tke.t^'t 
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WEIGHTS. 

184. Weight is the measnre of grayity, and yaries ao- 
ooidiBg to the quantity of matter a body contains. Three 
scales of weight are used in the United States and Great 
Britain, namely, Troy, Apothecaries', and Avoirdupois. 

L Tboy Weight. 

185. Troy Weight is used in weighing gold, silver, and 
jewels, and in philosophical experiments. 

Tablbl 

84 Gnins (gr.) make 1 Pexmyweiglit pwl 

20 Pennyweights " 1 Ounce os. 

120iiiioeB ** 1 Pound l\k 

Umr EqUIYALEKTB. 

pwt. gr* 

OB. 1 = 24 

lb. lr= 20= 480 

1 = 12 = 240 = 6780 

80ALB— osoending, 24, 20, 12 ; descending, 12, 20, 24. 

Examples fob Practice. 



1. How many grains in 
14 lb. 10 oz. 18 pwt 22 gr.? 

OFHBATION. 

14 lb. 10 OZ. 18 pwi 22 gr. 
12 



178 oz. 
^ 20 

3578 pwt. ; 

3578 pwt. X 24 = 85894 gr., 
Ans. 

3. In 5 lb. 7 oz. 12 pwt. 9 gr., how many grains ? 

4. In 32457 graina bow many pouiida^ 



2. How many pounds in 
85894 grains ? 

OFEBATIOK. 

24 ) 85894 gr. 



20 )8578 pwt. + 22 gr. 
12 )178 oz. + 18 pwt 
14 lb. + 10 oz. 



Ans. 14 lb. 10 oz. 18 pwt 
22 gr. 



IMlDBw^ght Tnyr weight. Repeat the tA\AA» ^^^^ 
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5. Bednce 41760 grains to pounds. Ans. 7 lb. 3 os. 

6. A miner had 14 lb. 10 os. 18 pwt of gold dnst ; what 
was it worth at 1.75 a pwi ? Ans. $2683.50. 

7. How many spoons, each weighing 2 oz. 15 pwt.^ can be 
made from 5 lb. 6 oz. of silver ? Ans. 24. 

8. A goldsmith manufactured 1 lb. 1 pwi 16 grs. of gold 
Into rings, each weighing 4 pwi 20 gr.; h^ sold the rings for 
11.25 apiece ; what did he receiye fot them? Ans. $62.50L 

n. Apotheoaribs' Weight. 
186* Apothecaries' Weight is used by Apothecariei 
and physicians in compounding dry medicines ; but medi- 
cines are bought and sold by Avoirdupois Weight. 

Table. 
20 QndiiB (gr. xx) make 1 Scrapie 8C or 3. 

8 Scruples Oiij) *' 1 Dram. dr.or3. 

8 Drams ( 3 viij) " 1 Ounce oz.orS. 

12 Ounces ( S xij) " 1 Pound lb. or lb. 

Ukit EquiYAiiBirre. 



y 







sc. 


gr. 




dr. 


1 = 


20 


OS. 


1 = 


8 = 


00 


1 = 


8 = 


24 = 


480 



lb 

1 = 12 = 96 = 288 = 67«) 
ScjLLK— ascending, 20, 8, 8, 12 ; descending, 12, 8, 8, 20l 

Examples fob Pbaotige. 



1. How many gr. in 12 fi> 
8? 33 I3l5gr. 



OFBBATION. 



13ft8S 33 I3l5gr.? 
12 



152! 
8 



1219 3 ; 



1 = 36583 5 
'=731 75 gr., Ans. 



2. How many &> in 73175 
gr.? 

OPERATION. 

2[0 ) 7317|5 gr. 

8 ) 36583 +15 gr. 

8 )1219 3 +13 

12 ) 152 § +3 3 
12ft+8| 



JhAcaries' w^ght. 'Bfi(|EvQi^^<dX«^AA. Qivq^^dGM^nw^i^ 
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3. In 16 lb. 11 OS. 7 dr. 2 8C 19 gr., how many grains P 

4. Bedace 47ft 6 § 4 3 to scruples. Ans. 13692 sc. 

5. How many pounds of medicine would a physidan use 
In one year, or 365 days^ if he ayeraged daily 5 prescriptions 
of 20 grains each ? Ana. 6fb. ^l l^. 



TIL AvoiBDtrpois Weight, 

187« AToirdnpois Weight is used for all the ordinal^ 

purposes of weighing. 

Table. 

16 Onnoes make 1 Pound IK 

100 PooxidB ** 1 HnndFed-weight.. • . .cwt 
20 Cwt, or 2000 lbs., " 1 Ton. T. 

UvzT EQUiYAiiBirrB. 

lb. OB. 

cwt. 1= 16 
T. 1= 100= 1600 
1 = 20 = 2000 = 82000 
BcAXA^-asoencUng, 16, 100, 20; descending, 20, 100, 16. 
The long or grots (on, hmidrad-wvig^ and quarter were formerly In common 
■ee ; but tbey are now seUcHn need ezeept in eetimatiiig BngHih goodi at the U. & 
nwtom-hoates, and in freighting and whoteaaling coal at the minei. 

LoNQ Ton Table. 

16 Onnoes make 1 Ponnd, marked lb. 

28 Ponndfl « 1 Qnarter, ** qr. 

4 Qnnrters ^ 1 Hnndied-weight, '* cwt 

20 Cwt. = 2240 lb. - 1 Ton, - T. 

The following denominations are also in use : 

100 Pounds of Grain or Fk>nr make 1 Cental. 

100 " Diy Fish '* 1 QnintiL 

100 << Nails '< 1 Keg. 

196 '* Flour «< 1 Barrel 

200 •* Pork or Beef " 1 Barrel 

280 " Salt dt N. Y. S. works '* 1 Barrel 

66 " " " •• "1 Bnahel 

240 " Lime ^ " 1 Cask. 

82 *' Oats '* 1 Bushel 

66 " Com " 1 Bushel 

60 •* Wheat «« \ ^xi^tiSL 



PeaneMvoiidup^ weight. Repeat the ta\>\e. QtVv^^^W^i 
h^ taa Ubie. What oikeT denomina;tioiMi aro m ^amX 
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EXAHPLES FOB PbACTIOE. 



1. In 25 T. 15 cwt 70 lb. 
how many pounds ? 

OFBRATION. 

25 T, 15 cwt 70 lb. 
20 

515 cwt. 
100 

51570 lb., Ans. 



2. In 51570 pounds boiv 
many tons ? 

OFBRA-TIOlf. 

100 ) 51570 lb. 

2|0 )51|5 cwt + 70Ib. 

25 T. + 15 cwt 
Ans. 25T. 15 cwt 701b. 



8. Beduce 3 T. 14 cwt 74 lb. 12 oz. to ounces. 

4. Beduce 119596 ounces to tons. 

5. A tobacconist bought 3 T. 15 cwt 20 lb. of tobacco, at 
22 cents a pound ; what did it cost him ? Ans. $165440. 

6. What will 115 pounds of hay cost, at $10 per ton? 

7. A grocer bought 10 barrels of sugar, each weighing 

2 cwt 17 lb., at 6 cents a pound ; 5 barrels, each weighing 

3 cwt 6 lb., at 7i cents a pound ; he sold the whole at an 
average price of 8 cents a pound ; what was his whole gain? 

An^. $61.05. 

8. Paid $360 for 2 tons of cheese, and retailed it for l^ 
cents a pound ; what was my whole gain ? Ans. $140. 

9. If a person buy 10 T. 6 cwt. 3 qr, 14 lb. of English iron, 
by the long ton weight, at 6 cents a pound, and sell the same 
at $130 per short ton, what will he gain ? Ans. $115.85. 

10. A farmer sold 2 loads of com, weighing 2352 lbs. each, 
at $.90 per bu. ; what did he receive ? Atis. $75.60. 

11. How many pounds in 300 barrels of flour ? 

12. A grocer bought 3 barrels of salt at $1.25 per barrels 
and retailed it at | of a cent per pound ; what did he gain? 

Ans. $2.55. 

Standard of Weight. 

188. In the year 1834 the U. S. government adopted a 
uniform ' ndard of weights and measures, for the use of the 

uid the otliet "bt^i^icAxa^ ^l\wsfiCL'^^^M5k\saa^^ 
il goyemxaeiLt. 
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189. Tlie United States standard unit of weight is the 
Troy poimd of the mint^ which is the same as the imperial 
standard pound of Great Britain^ and is determined as fol- 
lows : A cubic inch of distilled water in a vacuum, weighed 
by brass weights, also in a vacuum, at a temperature of 62^ . 
Fahrenheit's thermometer, is equal to 252.458 grains, of 
which the standard Troy pound contains 5760. 

190. Hie U. S. Avoirdupois pound is determined from 
the standard Troy pound, and contains 7000 Troy grains. 
Hence, the Troy pound is 4iM = iH ^' ®^ avoirdupois 
pound* But the Troy ounce contains *44^ = ^^ grains, 
and the avoirdupois ounce ^\%^ = 437.5 grains ; and an ounce 
Troy is 480—437.5=42.5 grains greater than an ounce avoir- 
dujiois. The pound, ounce, and grain. Apothecaries' weight, 
are the same as the like denominations in Troy weight, the only 
difference in the two tables being in the divisions of the ounce. 

191» COHFABATIVB TABLE OF WEIGHTS. 

Troy. Apothecaries*. Avoirdnpois. 

1 ponnd = 6760 grains, = 6760 grains, = 7000 grains. 
1 ounce = 480 " = 480 " = 437.5 " 
175 pounds, = 176 pounds, = 144 i)ounds. 

Examples pob Practice, 

1. An apothecary bought 5 lb. 10 oz. of rhubarb, by 
avoirdupois weight, at 50 cents an ounce, and retailed it at 
12 cents a dram apothecaries' weight ; what did he gain ? 

2. Change 424 drams apothecaries' weight to Troy weight. 

3. Change 20 lb. 8 oz. 12 pwt. Troy weight to avoirdu- 
pois weight. Ans. 17^Vy lb. 

4. Bought by avoirdupois weight 20 lb. of opium, at 40 
cents an ounce, and sold the same by Troy weight at 60 
cents an ounce ; what did he gain ? Ans. tlT.SSI. 

What is the U. S. standard of weight ? How obtained? Hq^ \<4 
the avotidinxilspoiiiid determined t now \b t\\e «L^\)Ei<e<s&fi<^ ^^t^* 
determined f What are the valnes of t^e dei^imi^B^^'^ Q^> ^ 
ATioiidnpciB, and mpothecariei^ w^ght t 
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MEASURES OP EXTENSION. 

192. Extension has one or more of the diinenmoiMh^ 
lengthy breadth^ and thicknewu 

A liine has only one dimension — length* 

A SarfiEu^ or Area has two dimenHJona— toiyOfc and 
breadth. 

A Solid or Body has three dimensiona — length, breadth, 
and thickness. 

L LoKO Mbasxtbe. V 

193. lionsr Measure, also called Linear Measure, if 
used in measuring Imes and distances. 

Tablb. 

13 Inches (in.) make 1 FtMi. ft 

8 Feet •* 1 Yard yd. 

5i Yd., or 16| ft, « 1 Rod id. 

820 Bods <' 1 Statute ^me....mL 

Umr EqUIYALBNTB. 

ft. in. 

yd. 1 = 18 

Id. 1 = 8 = 86 

mi. 1= 51=: 16|= 198 

1 = 820 = 1700 =6280 =68800 

Scale— ascending, 12, 8, 5), 820 ; descending, 820, 5|, 8^ A' 

The following denominations are also in use : 

8 Barleycorns make 1 Inch, Used by shoemakers. 

4 Inches « 1 Hand, \^T^ ^ '"'^"^ *^^ height ol 

( horses at the shoulder. 

G Feet " 1 Fathom, Used to measure depths at sea. 

1. 152| Statute Mi. " 1 Geog. mile. Used to measure distances at sea. 

8 Geographic " " 1 League = 3.458 st. mL 

^ '* " " 1 1 Deirroe \ ®' latitude on a meridian or of longl- 

69.16 Stetute " " S ^^ ( tude on the equator. 
860 Degrees " the Circumference of the Earth. 

•"^ "^sions has eTtonevoii^ Dq&da a line. Surface or 

iy. Define Aong me&ifract^. NTVio^i %k^ V^bs^ ^usscnk 
lb of each. VH^ <^i\ist ^<bTtf>a)imad3Mma wi%^«iitj^ 
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i; la 3 mi. 192 rd. 2 yd, 
■" low many inches ? 



parpote of msasnrtng cJntb and oilier gooda Kild bf Ihe yard, the jud 
[□ An/tv*, /ouriAt, HghOiS, and iltcUenlhi. The old table of cloUi meSA- 
ore In practicsjiy ubBoleta. 

a. ThogBog™phicniaeU^orjJ,<tt,Ti„or IhecircamfBroDCBOf lHoeanlu 
It 1b ■ mull rractlOD more than LIS statute mileB. 

S. The length oT ■ degrcs of latltndo virieB, hsiDg 68,n miles at the equator, flf.B 
to ee,06 miles la middle latltadeB. and 69,30 to fls).3t mileB In Ihe polar regtODB. The 
mean ar atoiage length ts an stalled in the tahle. A degree of lori£Unde U greateat 
at the equator, wberc It ia 6S.lt) mileB, aad tt gradnall; decnuiBee toward the poles, 



Examples foe Practice. 

2. In 1648i 
many miles ? 



OPKRATION. 

mi. 192 rd. 8 yi 



12)1' 



4163 

4578 yd. 



3 ) 13734 ft. 
H\ 4578 yd, 

a I 3 

11 ) 9156 
82| Q)83[2 rd,+| yd. =2 yd. 

2 mi.+192rd. 
Ans. 3 mi. 192 rd. 2 yd. 



13734 ft. 

12 

164808 in., Ang. 

3, The diameter of the earth heing 7912 miles, how many 
Inches is it ? Ans. 501304320 inches. 

4. In 168474 feet how many milea ? 

6. In 31 mi. 290 rd. 3 jd. how many feet ? 

6. If the greatest depth of the Atlantic telegraphic cahle 
from Newfoundland to Ireland be 2500 fafchoma, how many 
milea ia it ? Ans, 2 mi. 269 rd. 1^ ft. 

7. If this cable be 2200 miles in length, and coat 10 eenta 
nloot, what was ita whole coafi Ai«.VAS>\Si*^ 
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8. A pond of water meaBurea 4 fathoms 3 feet 8 inches in 
depth ; how many inches deep is it ? A?is. 338, 

9. How many times will the driving wheels of a locomo- 
tive turn round in going from Albany to Boston, a distance 
of 200 miles, supposing the wheels to be 18 ft, 4 inches in 
circnmferonce ? Ans. .57600 times. 

10. If a Ycssel sail 130 leagnea in a day, how many statute 
miles does she sail? Ans. 414.96 at mi 

11. How many inches high is a hors9fpiat measures 14| 
hands? »>"* -^fis^ " 



Sueveyoe's IjOHQ Measuee. 



4 



194. A Gunter's Chain, used by land surveyors, is i 
rods or 66 feet long, and consists of 100 links. 



Table. 

a Inchea (in.) make 1 LiuU 1, 

Links- " 1 Rod rd. 

Rods, or 60 feat, " I Chain ch, 

ChainB " 1 Mile mi. 



Chit Eqm 



7BJ3 



I 



SciLK— "acending, 7.93, 35, 4, 80; descending, 80, 4, 25, 7.09. 

Hods «re saldom Dsed In chain meBenre, dlaUmcei being ulun in clialna md Jam 
dmUbi. 

Examples fob Practice. 

1. In 3 mi. 51 ch. 73 1. how many links? 

2. Reduce 29173 1. to miles. 

3. A certain field, enclosed by a hoard fence, is 17 ch. 
31 L long, and 12 ch. 87 1. wide ; how many feet long is the 



i 



fence iFAich encloses it ? Ans. 3983.76 ft. _^J 

^^ .fiepewt die table of sarveyonflongmeuiu«. a'vii»\'QE waia. lB 
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n. Squabb Msabubb. 
105. A SQnare is a figure bounded by four equal ddee, 
and having fonr right angles. 

1 square foot is a figure huTing 
four sides of 1 ft or 12 in. each, as 
shovn in the diagnun. Its contents 
are 12 x 12 := 144 Bqaare inches. 
Hence, 

The contents or area of a square, 
or of any other figure havtTtg a uni-' 
u In. = 1 n. /onn let^h and a uniform breadth, 

is found by muUiplying the length by the breadth. Thus, a 
square foot is 12 in. long and 12 in. wide, and the contents 
are 12 x 13 = 144 sqnare inches. A hoard 20 in. long and 
10 in. wide is a rectuigle, containing 20 x 10 = 200 square 
inches, 

196. Sqnare Measnre is need in compnting areas or 
surfaces ; as of land, boards, painting, plastering, paving, etc 

-^ - 144 Sqiure Inchee (aq. In.) make 1 Bqnaie Foot aq. ft. 

D Square Feet " 1 BquueTmid eqrd. 

801 Sqnue TRTde " IBqiitfeBod sq. rd. 

180 Bqnwe Bodi ■ 1 Acre A. 

640 Aoea " 1 Sqiure Mile sq. mi. 

''^f DaiT £IqinTAi.EifTB. 

aq, ft. Bq. In. 

tq.jA. 1= 144 

sq. td. 1 = S = 1S06 

A. 1 = 80}= 273}= 89204 

■q. ml. 1 = leO = 4840 = 43560 = 6872640 

1 = 640 = 10S400 = 8007600 = 37678400 = 4014489600 



D^De A iqiure. Bow is the area ot a equan ot acs Tcc^aii^ilwt 
&7ira /onud f For what is square meaeoie oaed^ 'Qeowii *^a& \a!ui 
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Aitifleen estimftte their work m foIlowB : 

By the sqoare foot ; glaiiiig and Btane-catting; 

B7 the aqiiAre yard ; painting, plastering, pavings ceiling, and papee 
hanging. 

By the aqnaie of 100 feet ; flooring, partitioning, looAng, datiiig, 
and tiling. 

BridL-work ie geneiallj eetimated hj the lOOO Wcke ; 0om0tinmi ia 
euJbicfetL 

t In estisuitliig the pftintiiig of moldinga, cocDlces, ete.f the maawnrtnyani il 
tarried into all the moldinga and oomloea. 

t. AhrickwaUwhtohiaabrickaod a ladf thick, ia Mid to bt off ttie ftntei 
thickneiMi. Five connea in the height aie caOed a toot. 

Examples fob Pbaciicb. 

1. In 10 A. 65 sq. rcL 16 sq. yd. 4 sq. ft 136 sq. iiL hov 
many square inches ? 

OPERATION. 

10 A. 65 sq. rcL 16 sq. yd. 4 sq. ft. 136 sq. in. 
160 

1665 sq.rd. 
_30J 

416( 
49966 

50382^ sq. yd. 
9^ 

453444^ sq. ft 
144 



36 = 1 sq. ft. 
1813912 with 136 sq. in. 
1813776 
453444 

65296108 sq. in., Ans. 
'•" ^296108 sq. in. how many acres P 



How do artaaanft ei^EQ»Xft^w«^^ 



COMPOUND NUMBEBB. 



OPEEATIOIT. 

144 ) 65396108 eg. In. 

8)4)53445 aq, ft. + SSsq.ln. 
80n50883Bq.yd.+7Bq.ft 
4 J 4 
12 1 > 201 538 fonrthH eq. jd. 
16[0)ia 6|5Bq. rd. + V=15|gq.rd. 
10 A. + 65. sq. rd. 
Ans. 10 A. 65 eq. rd. 15J eq. yd. 7 sq. ft. 29 sq. in. 
i 10 A. 65 sq. rd. 15 sq. yd, 7 sq. ft. 38 eq. in. 
Or j a sq, ft 108 gq. in. 

Or 10 A. 05 6q ri, 16 eq. jd. 4 sq, ft. ISO sq. in. 

Analybis. Dividing bj the numbers in the ascending scale, and 
arranging the remninders according to their order in a line below, wo 
Bud the square yardii a mixed number, 13]^. But f of a sq. ;d. = } of 
aq. ft. = 61 sq. ft. ; and J of a sq. ft. = J of 144 sq, in. = 108 sq. In. 
Therefore J oq. jd. = 6 sq. ft. 108 sq. in.; and adding 108 sq. in. to 
28 sq. in, we have 136 sq. jn., and 6 sq. ft. to 7 sq. ft. we have 13 sq, 
ft. = 1 sq. yd. 4 Bq. ft., and writing the 4 sq. ft. in the result, and 
adding 1 sq. yd. to 15 sq, yd. we have for the reduced result, 10 A. 
fl5 sq. rd, 16 sq. yd. 4 sq. ft. 136 sq. In. 

3. Eedace 87 A. 118 sq. id. 7 sq. yd. 1 Bq. ft. 100 aq. in, 
to square incIieB. Arts. 550355068 sq. in. 

5. Reduce 550355068 square inches to acres. 

5. A field 100 rods long and 30 rods wide oontaina how 
many acres ? Ans. 18 A. 130 sq. rd. 

6. How many rods of fence will enclose a farm a mile 
square ? Ans. liiSO rods. 

?. How mnch additional fence will divide it into fonr 
equal square fields? Ans. 640 rods. 

8. How many acres of land in Boston, at ll a square 
foot, will $100000 purchase? 

Ans. 2 A. 47 sq. rd. 9 sq. yd. 3} sq. ft. 

9, How many yards of carpeting, 1 yd. wide, will be r 
f^olred to carpet a room 18jf It. long aiii.'V& I't.-m&.^il 

Au8. ^=l\l-«t?^.l 
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10. What would be the cost of plastering a room 18 ft 
lon^; 16| ft. wlde^ and 9 ft high^ at 22 oents a sq. yd. ? 

Ans. $2&4L 

n. What will be the e^iense of elating a roof 40 M 
long and each of the two sides 20 feet wide^ at |10.]ptf 
square? Ans. tlflft 

SUBYEYOBS' SqUABE MbABUBE. 

197. This measure is used by surveyors in oompntiiig thf 
fH^ea or contents of land. 

Table. 
825 Square Links (oq. 1.) make 1 Pole. P. 

16 Poles ** 1 Square Chain. . . . .sq. ch. 

10 Square Chains " 1 Acre. A. 

640 Acres " 1 Square Mile. sq. ml 

86 Square Miles (6 miles square) '* 1 Township. Tp. 

Unit EquiYAU&NTB. 

'P. sq. 1. 

sq. ch. 1 = 635 

A. 1 = 16 = 10000 

sq. mi. 1 = 10 = 160 = 100000 

Tp. 1 = 640 = 6400 = 102400 = 64000000 

1 = 86 = 23040 = 280400 = 8686400 = 280^000000 

Scale— aecending, 625, 16, 10, 640, 86 ; descending, 86, 640, 10,16, 

625. 

1. A Bqnare mile of land is also called a aeeUon, 

8. Bofineera commooly use a chain, or measuring tape 100 f&Bt long, each M 
Aivided into tenths. 

8. The contenu of land are commonly estimated in aqnare miles, acres, and bBB* 
dredths ; the denomination, rood^ is no longer osed. 

Examples fob Pbaotioe. 

1. How many poles in a township of land? 

2. Eeduce 3686400 P. to sq. mi. 

3. In 94 A. ? sq. ch. 12 P. 118 sq. L how many sqnaie 
links? 

4. What will be the cost of a farm containing 4550000 
$quA^ " " 4t $60 per acie^i Ans. $2275. 

» of STiiveyoTtf wv>*ax^ mB»ssaxfe. Qew^ ^Qaa ^mi^ 
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TTT. OUBIO MeASIIBS. 

198. A Gnbe ie a solid, or body, 

having six equal Bqnare sidea, oi 

faces. If each side of a cube be 1 

jrard, or 3 feet, 1 foot in thickness 

of thia cube will contain 3x3x1 

=9 cubic feet, and the whole cube 

will contain 3 x 3 x 3 = 27 cubit 

feet. 

A solid, or bod;, may have the three dimensionfi all alike 

or all difierent A body i ft. long, 3 ft wide, and 2 ft. thick 

contains 4 x 3 x 2 = S4 cnbio or solid feet. Hence, 

The cubic or solid conteiUa of a lody are found by muUi- 
plying the length, breadtk, and thickness together. 

199. Cable fifeasure. also called Solid Measure, is used 
in estimating the contents of solids, or bodies ; as timber, 
wood, stone, eta 

Table. ^ 

1738 Cal^ Inohefl (en. In.) make 1 Cable Foot eu. ft 

37 CnWo Feet " 1 Cubic Yard en, yd. 

16 CaldeFeet ** 1 Cord Foot cd. ft. 

liS/A"! " 10,riotW,.d. Cd. 



ScAiiS — BoceodiDg, 1738,37. . Th« other namberaue not in & regain 
scale, but are merely bo taaaj tlmea 1 fooL The imii eqnlT&leula, be- 
ing fractional, are cooaeqaeutl; omitted. 

1. AciiblcjraidoraarthlaeilledBlaatf. 

3. Bn»— >H and ttaiuportatlon compuln ntimata Bgtat frdgbt bj the tpatt It 
OCcapleB in cable IMt, and betYf freight b; leeif/li. 

S. A[^lrflT0adBfeetIoi]K,4tMtiride, uid4 fcet high, coDtilui 1 cord ; and a 
eotd fixit I: 1 Ibot ta lengfli of anch a plla. 

4, AjMA^of etoneorof muaiiiyli ISj teet long, 1^ feet, irlde, audi foot high. 

Define a. cnbe. Bow are the contents of a cube or tMAan^U.t wifA 
found t Forwbmt to cubic measare oaedl Rep«aX\'b«U 
ihegeale. Bow ia raUiuad freight estimatodl Vniit.\i 
t^aemdtoott i{r' perch of stone oi masoorj^ 
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6. Joinen, bricklayers, and jnaaomi make no allowance for windoiws, doort, etc 
Bricklayert and masons, in estimating their work by cable meaaore, make no allow- 
ance for the comers of the walls of houses, cellars, etc., but estimate Hieir wci hf 
the girt, that is, the entire length of the wall on the ontside. 

0. Engineers, in making estimates for excaTatione and embankments, take the 
dimensions with a line or measure divided into fleet and decimals cf a foot. Ths 
estimates are made in ibet and decimals, and the leaulta are rednoed to calikyaid& 

Examples fob Pbaotiob. 

1. In 125 cu. ft 840 cu. in. how many CO. in. ? .^In^. 2168401 

2. Reduce 5224 cubic feet to cords. Ans. 40|f.. 

3. In a solid^ 3 ft. 2 in. long^ 2 ft. 2 in. wide, and 1 ft 
8 in. thick, how many cubic inches? Ans. 19760. 

4., How many small cubes, 1 inch on each edge, can be 
sawed from a cube 6 feet on each edge, allowing no waste 
for sawing? Ans. 3732^. 

5. In a pile of wood CO feet long, 20 feet wide, and 15 feet 
high, how many cords ? Ans. 140|. 

6. How many cubic feet in a load of wood 10 feet long, ^ 
feet wide, and 3^ feet high ? Ans. 113 J cu. ft 

7. If a load of wood be 12 feet long and 3 feet wide, how 
high must it be to make a cord ? Ans. 3f ft high. 

8. The gray limestone of Central New York weighs 175 
pounds a cubic foot What is the weight of one solid yard? 

Ans. 2 T. 7 cwt. 26 lb. 

9. A cellar wall, 32 ft by 24 ft, is 6 ft high and 1 ]t ft thict 
What did it cost at $1.25 a perch? Ans. $50,909+. 

10. What did it cost to dig the same cellar, at 15 oents a 
cubic yard ? Ans. $25.60. 

11. My sleeping room is 10 ft long, 9 ft wide, and 8 ft 
high. If I breathe 10 cu. ft of air in one minute, in hof 
long a time will I breathe as much air as the room contains? 

Ans. 72 min. 

12. In a school-room 30 ft. long, 20 ft wide, and 10 ft hij^ 
with 50 persons breathing each 10 cu. ft of air in one minute^ 

: a time will they breathe as much as the mm 

Au&. 12 mim 



B excayaUons Mid em^MJjJtnxcnXa tarmeos^X 
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MBASUEES OP CAPACITY. 

L Liquid Measube. 

200. liiQiiid Measure, also called Wine Measure^ is 
used in measuring liquids ; as liquors^ molasses^ water, etc 

Table. 

J 4 GilU(gl.) make 1 Pint pt. 

2 Pints " 1 Quart qt. 

4 Quarto " 1 Gallon. gaL 

SliGallons <' 1 Barrel bbL 

8 Barrels, or es gaL " 1 Hogshead hhcL 

Ubit Equiyalents. 

pt. gl. 

qt 1= 4 

gal 1= 2= 8 

bW, 1= 4= 8= 82 

bhd. l=:81i = 126 = 262 = 1008 

1 = 2 = 68 =252 = 604 = 2016 

BOAUD— asoending, 4, 2, 4, 81^, 2 ; descending, 2, 81^, 4^ 2, 4 

The following denominations are also in use : 

86^Ga]loii8 ^ make 1 Barrel of been 

54 " or \\ Barrels ** 1 Hogshead " " 

42 •• "1 Tierce. 

2 Hogsheads, oar 120 gallons, " 1 Pipe or Butt 

2 Pipes, or 4 Hogsheads, " 1 Tnn. 

1. Hie denomiiiatknB, tenel and hogshead, are used in estimating the capacity 
«f dstenia, refenroln. Tats, etc 

% Tha tleice, hogshead, pipe, hntt, and tnn are the names of casks, and do not 
eiiM es a any fixed or delnite measoras. They are nsnally ganged, and hare their 
capaettfos In gallons maiked on them. 

Sl Ale or beer nMasare,ftnmer)j need In measoringheer, ale, and milk. Is almost 
entixteYy discarded. - 

'WbattoUqoidmeMnirof Bcpwl iiM takliu Otvetheeoale* ^ 
odier denommatiKMis are someBw '^^tM^Mii 
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Examples fob Pbaotiob. 



1. In 2 hbd. 1 bar. 30gaL ^ 
qt 1 pt 3 gi how many gills? 

OPERATION. 

2 hhi 1 bar. 30 gaL 2 qt. 
^ [1 pt 8 gL 

6bbL 
31i 



185 



187igaL 
4 

752 qt 
2 



1505 pt 
4 



2. In 6033 gL how man; 
hhds.? 

QPlBIMTroif. 

4 )6028 gL 
S )150g pt+S gL 
4)75aqt+lpt. 

2 J a 

63 ) 376 



JSl 



2)_5bbL+VgaL 

2hhd. + lbar. 

Am. 2 hhd. 1 bar. 30^ gaL 
IptSgL 

But I gaL= 2 qt., making 
the Ans. 2 hhd. 1 bar. 30 gaL 
2 qt 1 pt. 3 gi. 



6023 gi., Ans. 

3. Reduce 3 hogsheads to gills. 

4. Beduce 6048 gills to hogsheads. 

5. In 13 hhd. 15 gaL 1 qt how many pints f 

6. In 6674 pints how many hogsheads ? 

7. What will be the cost of a hogshead of wine^ at 6 cenifl 
a gill? Ans. $120.96. 

8. A grocer bought 10 barrels of dder, at $2 a barrel; 
after converting it into vinegar, he retailed it all at 5 centB 
a quart ; what was his whole gam ? Ans. (43. 

9. At 6 cents a pint, how much molasses can be bou^ 
for 13.84 ? Ans. 8 gaL 

10. How many demijohns, that will contain 2 gaL 2 qt 1 pti 
«ach, can be filled from a hogshead of wine ? Ans. 24 

n. Dby Measube. 
f Measure is used in measuring artioleB 
in, fruit, salt, too\», «i^<&<«^, ^\fc* 



'What \a dn xafi»»ax^^ 
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Tablb. 

2 Pints (pt.) make 1 Quart qt 

8 Quartfl " --IrPeek pk. 

4Peck8 " IBoflheL bo. 



/ 



Unit Equiyalents. 3 -^ 

qt. pt O <> 

pk. 1= 3 / 

bn. 1 = 8 = 16 
1 =4 = 82 = 64 

8cALB— aeoending, 2, 8, 4 ; decKending, 4, 8, 2. 
fa Bngland, 8 bo. of 70 Ibe. each are called a quaritr, ased in meacnri&g gnbk 
Tbe weight of the BngUah qnaiter ia ^ of a long too. 

Examples fob Pbactice. 

1. In 49 bu. 3 pk. 7 qt 1 pt how many pints ? 

2. In 3199 pt how many bushek? 

3. Beduce 1 bu. 1 pk. 1 qt. 1 pt to pints. 

4. Reduce 83 pints to bushels. 

5. An innkeeper bought a load of 50 bushels of oats at 
65 cents a bushel^ and retailed them at 25 cents a peck ; 
how much did he make on the load ? Ans. 117.50. 

Stakdabd of Extek"sion. 

SO?/. 77ie U. 8. standard unit of measures of extension, 
whether linear, superficial, or solid, is the yard of 3 feet, or 
36 inches, and is the same as the imperial standard yard of. 
Oreat Britain. It is determined as follows : The rod of a 
pendulum vibrating seconds of mean time, in the latitude 
of London, in a vacuum, at the level of the sea, is divided 
into 391393 equal parts, and 360000 of these parts are 36 
inches, or 1 standard yard. Hence, such a pendulum rod 
is 39.1393 inches long, and the standard yard is jlfgig of 
the length of the pendulum rod. 

203. Ths U. 8, standard unit of liquid measure is the 
old English wine gallon, of 231 cubic inches, which is equal 
to 8.33888 pounds avoirdupois of distilled water at its maxi- 
mum density, that is, at the temperature of 39.83^ 
heit, the barometer at 30 inches. 

Respeattbetmble. Wbmt Im A OMff*^^ WhidL\alCb*^ 

tbeU.S, Mtaadtad mitt otMi 
B. P, 8 
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204. The TJ. 8. standard unit of dry meastire i& the Brit« 
Isli Winchester bashel, which is 18^ inches in diameter and 
8 inches deep^ and contains 2150.42 cnbic inches^ equal to 
77.6274 pounds avoirdupois of distilled water, at its Tnaximnm 
density. A gallon, dry measure, contains 268.8 cubic inches. 

1. The wine and diy measoraB of the same denomiiiatiaii are of different capad 
Sea. The exact and the rolatiTeBize of each may be readily seen by the followins 

205. CoMFAiUTr?B Table of Measubbs of OAPAcrrr. 

On. in. In Co.in.in Ca.in.in Co. in. in 
onegaUoD. oneqoan. one pint onei^ilL 

Wine measoie, 231 57f S^ 7^ 

Dry measoie, (i pk.,) 26d( 67^ 8a{ 8} 

S. The beer j^on of SS indies ia retained in nse only by coatom. A bnahelif 
commonly eatimated at 8150.4 cobic Inchea. 

Examples fob Pbactioe. 

1. A fruit dealer bought a bushel of strawberries, diy 
measure, and sold them by wine measure ; how many quarts 
did he gain ? An^b^ quarts. 

2. A grocer bought 40 quarts of milk by beer measure, 
and sold it by wine measure ; how many quarts did he gain ? 

Ans, 8fl|^ quarts. 

3. A bushel, or 32 quarts, dry measure, contains how 

many more cubic inches than 32 qiuurts wine measure ? 

Ans. 302| cu. in. 
Time. 

206. Time is used in measuring periods of duration, as 

years, days, minutes. 

Table. 

eO Seconds (boc) make 1 Minnie min. 

eOMinntes '* 1 Honp h. 

24Hour8 •* IDay da. 

7Day8 " 1 Week x wk. 

865 Days *' 1 Common Year yr. 

8d6 Days " 1 Leap Tear yr. 

12 Calendar Months ** 1 Tear yr. 

lOOYears •* 1 Century O. 

Wbai iB *>>« U. 8. Btendaid \uA\ oi ^ isyeMEaxA^ Hofw is it ob- 

VQlikMlt >N\iaX\a\2aiA\ ^&i5^MiX^d&ai\afidii. 
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wk. 
1 = 



fT, ma ( 
1 = 13 = ( 



Umr E^TTiTALEirra. 

mhu see. 

h. 1 =: 60 

da. 1 = 60 = 8600 

1= 24= 1440= 86400 

7= 168= 10080= 004800 

865 = 8760 = 525600 = 81536000 

866 = 8784 = 527040 = 31622400 



ScALE--«8oeiidiiig, 60, 60, 24, 7 ; descending, 7, 24, 60, 60. 
The calendar year is divided as follows ; 



Seuon. 




Names. 


AbbraviAtions. 


Naofdayi. 


Winter. 


( Istn 
1 2d 


Lonth 


, January, 


Jan. 


81 


» » ^k*dlV%^*^ 




Febraary, 


Feb. 


28 or 29 




( 3d 




March, 


Mar. 


81 


Spring, 


] 4th 




April, 


Apr. 


80 




( 5th 




May, 


May 


81 




( 6th 




June, 


Jun. 


30 


Summer, 


\ 7th 




July, 


July 


81 




( 8th 




August, 


Aug. 


81 




( 0th 
KlOth 

(nth 




September, 


Sept. 


30 


Autumn, 




October, 


Oct. 


31 






November, 


Nov. 


30 


Winter, 


12th 




December, 


Dec. 


81 
865 0^ Sm 



1. The exact length of a Bolar year is 86S da. 5 h. 48 min. 46 sec. ; bat for conve- 
nience it is reckoned 11 min. 14 sec more than this, or 865 da. 6 h. = 86K1^ da. This \ 
day in 4 yean makes one day, which, every fourth, bissextile, or leap year, its added 
to the shortest month, giving it 39 days. The leap years are exactly divisible by 4, 
as 1856, 1860, 1864. The number of days in each calendar month may be easily re- 
membeied by committing the foQowing lines : 

*^ Thirty days hath September, 
April, June, and November ; 
All the rest nave thirty-one, 
Save February, which alone 
Hath twenty-eight ; and one day more 
We add to it one year in four." 

3. In most bnainess transactions 80 days are called 1 month. 

EXAHPLES FOB PbAGTICE. 

1. Bedaoe 365 da. 5 h. 48 min. 46 sec. to seconds. 

2. Bednce 31556926 seconds to days. 

Give the scale. What is the length of each ot t\ie ca\«tL^«.T TSkSSO^W 
What iB the exact length ot a solar year? EiLplsAn tYie xiste qI \k^SBes^^^ 
orlcMpjear, What & the length of a moikih )jQ.\i\utoata \x«xaM^<afDK^ 
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';> 

3. In 5 wk. 1 da. 1 h. 1 min. 1 sec. how many seconds? 

4. In 3114061 seconds how many weeks ? 

5. How many times does a clock pendulum^ 3 ft. 3 in. 
long, beating seconds^ vibrate in one day ? Ans. 86400. 

6. If a man take 1 step a yard long in a second, in how 
long a time will he walk 10 miles? Ans. 4 h. 53 min. 20 sec. 

7. In a lunar month of 29 da. 12 h. 44 min, 3 sec. how 
many seconds? ^n«. 2551443. 

8. How much time will a person gain in 40 years, by rising 
45 minutes earlier every day ? Ans. 456 da. 13 h. 30 min. 

ClECULAB MeASUBE. 

207. Circular Measure, or Circular Motion, is used 
principally in surveying, navigation, astronomy, and geogra- 
phy, for reckoning latitude and longitude, determining lodk 
tions of places and vessels, and computing difference of time. 

Every circle, great or smaU, is divisible into the same num- 
ber of equal parts, as quarters, called quadrants, twelfths, 
called signs, 360ths, called degrees, etc. Consequently the 
parts of different circles, although having the same names, 
are of different lengths. 

Table. 

60 Seconds (") make 1 Minute '. 

60 Minutes " 1 Degree '. 

80 Degrees ** 1 Sign S. 

12 Signs, or 360% " 1 Qrcle. C. 

UiOT EqmvAiiENTS. 



o 



1 = 60 



S. 1 = 60 = 8600 

C 1 = 80 = 1800 = 108000 

1 = 12 = 360 = 21600 = 1296000 

Scale— ascending, 60, 60, 80, 12 ; descending, 12, 80, 60, 60. 

1. Minutes of the earth^B clrcamference are called geographic or naatical milet. 
3. The denomination, signs^ is confined exclasivelj to Astronomy. 

DeMne didsUap mM^soie, Honv «ixe <ivc^<^ ^Nrv^^\ 'Vij^-^^Qt.t the 
i0 '*^'Tl^\liab|^eo|5;nci^<^'GC!5\^\ ^^^i(\AN.\a^^ins6^ 
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8. Degrees are not ttrictiy diylsiooB of a circle, Imt of the space about a point in 
any plane. 
4 90^]iialBeaqiiidiaal,orriglitangle,and60^aBeztaat,oriofaciiGle. 

Examples fobi Peactice. 

1. Eeduce 10 S. 10** 10' 10" to seconds. 

2. Beduce 1116610'' to signs. 

3. How many degrees in 11400 geographic or nautical 
miles ? An8. 190°. 

4. If 1 degree of the earth's circumference is 69^ statute 
miles, how many statue miles in 11400 geographic miles, or 
190 degrees ? Am. 13148. 

5. How many minutes, or nautical miles, in the circum« 
ference of the earth ? Ans. 21600' or mi. 

6. A ship during 4 days' storm at sea changed her longi* 
^mAb 39? geographic miles; how many degrees aud minutes 
did she change ? Ans. 6° 37'. 

208. Ik CouNTiNa. 

13 Units or Things. . . .make. • . .1 Dozen. 
12 Doaen <' 1 Groc». 

12 Gross " 1 Great Gross. 

20 Units " 1 Score. 

309. Papeb. 

24 Sheets make 1 Quire. 

20 Qoires '< 1 Ream. 

2 Beams " 1 Bundle. 

5 Bundles " 1 Bale. 

210. Books. 

The terms foliOy quarto, octavo, dtwdecimo, etc., indicate 
the number of leaves into which a sheet of paper is folded. 

A sheet folded in 2 leaves is caUed a Folio. 

A sheet folded in 4 leaves ** a Quarto, or 4to. 

A sheet folded in 8 leaves '* an Octavo, or 8va 

A sheet folded in 12 leaves " a 12mo. 

A sheet folded in 16 leaves ** a 16mo. 

A sheet folded in 18 leaves '' an 18mo. 

A sheet folded in 24 leaves " a 24mo. 

A sheet folded in 82 leaves " a^^mo. 



What is • dmee f Repeat the table for co\uit3ii|^. "^^t t«i3w»k« 
paper. Far inScating the size of books. 
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Examples fob Practice. 

1 • If in Binniiigham^ England^ 150 million Oillott ]>ens are 
mannfacttired annually, how many great gross will they 
make ? Ans. 86805 great gross 6 gross 8 dozen. 

2. In 100000 sheets of paper, how many bales ? 

Ans. 20 bales 4 bundles 6 quires 16 sheets. 

3. What is the age of a man 4 score and 10 years old ? 

4. IIow many printed pages, 2 pages to each leaf, will 
there bo in an octavo book, having 8 fully printed sheets? 

Ans. 128 sheets. 

5. How largo a book will ten 32mo sheets make, if every 
page bo priuted ? Ans. 640 pages. 

Pbomiscuous Examples ik Eeductiok. 

1. How many suits of clothes, each containing 6 yd. 3| qr., 
can bo cut from 333 yards of cloth ? Ans. 48. 

2. A man bought a gold chain, weighing 1 oz. 15 pwi, at 
seven dimes a pennyweight ; what did it cost? Ans. $24.50. 

3. A physician, having 2 lb 3 3 5 3 1 3 10 gr. of medicine, 
dealt it out in prescriptions averaging 15 grains each ; how 
many proscriptions did it make ? Ans. 886. 

4 A man bought 1 T. 11 cwt. 12 lbs. of hay, at 1:^ cents 
a iwwnd ; what did it cost ? Ans. t3S.90. 

\ What will be the cost of a load of oats weighing 1456 
{Hnuuls. at 3T| cents per bushel? Ans. ♦17.0625. 

(V If ouo bushel of wheat will make 45 pounds of floor, how 
ttwuv V^anvls will 1000 bushels make ? -Ijw. 229 bbL 116 lb. 

T. A Uvad <if whe^t weighing 2430 pounds is worth how 
muoh. *t ft^^i^ a bushel? Ans. ♦48.60. 

^ l\iiJ tr^NO for ii banvl ol beef ; bow much was that 
per ^v^uuv? ? Ams, 6J cents. 

i\ U * silxvT dollur Tawkf^re «>e iT>di in diameter, how 
YMmx ^KvU?^ 1*:4 ?s:.io K si<5e *>n ii>e eiqita»ir, would reach 
l^ttifcJ 2i>e AATlh ^ ^«& 1577511936. 
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11. What 18 the Tihie of a city lot, 25 feet wide and 100 
feet long, if every sqnaie inch is worth one omt? ^Ji«.t>3600. 

12. How many cords of wood can be piled in a shed 50 ft 
long, 25 ft wide, and 10 ft high? ^iw.97Cd.5cd.ft4cn;ft 

13. A dstem 10 feet sqnaie and 10 feet deep, will hold 
how many hogsheads of water? Ans. 118 hhd. 46ft gaL 

14. A bin 8 feet long, 5 feet wide, and 4} feet high, will 
hold how many bushels of grain ? Ans. 144^V ^^ 

15. How many seconds less in CTcry Antnmn than in 
either Spring or Summer ? Ans. 86400 sec. 

16. If a person conld trayel at the rate of a second of dis- 
tance in a second of time, how mnch time would he require 
to travel round the earth ? Ans. 15 days. 

17. How many yards of carpeting, 1 yd. wide, will be re- 
quired to carpet a room 20 ft long and 18 ft wide ? 

Ans. 4a 

18. A printer calls for 4 reams 10 quires and 10 sheets of 
paper to print a book ; how many sheets does he call for ? 

Ans. 2170. 

19. How many times will a wheel, 16 ft 6 in. in circum- 
ference, turn round in running 42 miles ? Ans* 13440. 

20. How many days, working 10 hours a day, will it re- 
quire for a person to count $10000, at the rate of one cent 
each second ? Ans. 27 da. 7h. 46 min. 40 sea 

21. A town, 6 miles long and 4^ miles wide, is equal to 
how many farms of 80 acres each? Ans. 216. 

22. At $21.75 per rod, what will be tiie cost of grading 
10 mi. 176 rds. of road ? ' Ans. $73424 

BEDUCTION OP DENOMINATE FRACTIONS. 

Case L 

211. To reduce a denominate fraction from a 
greater to a less xmit. 

1. Bednce ^of a bushel to the fraction ol %i^xq^ 

Case I ia whatl 
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OFERATIOH. Ahaltob. To vedooe bmheb 

^ pt to pints, we must mnltipty hj 4, 

l^Xfxfxf = f, Ana. 8, and 2, ilie nomben in the 

Or, Mile. And rinoe the giTen nnrn- 



*w 



^ ber is a fnetion <if a boBhel, we 

^ indicate the praoeai as in mnlti- 

f pUeatton of fxaetioDs, and after 

4 = f pi, Ans. 

Bulb. Multiply the fraction of the higher denomimMm 
bj/ the numbers in the scale successively, between tie given 
and the required denominations. 

CtaodlaUoD maj be applied whererer pnedoOdeu 

Examples fob Pbaoucb. 

%. Bednce -n^ of a £ to the fraction of a penny. 

Ans. ^d. 
8. Beduee Tihnr o' & ^re^ to the fraction of a minute. 

Ans. -^min. 
4. What part of a gill is ^^ of a hogshead? Ans. \ gL 
0. What fraction of a grain is ^^ of an ounce f Ans. ^ gr, 

6. Beduee y^irtTnnr o' ^ ^^^ ^^ ^^^ fraction of an inch ? 

Ans. -ffhin. 

7. Beduee { of ^ of 2 pounds to the fraction of an ounce 
Troy. Ans. f oz, 

8. Beduee -^ of a hogshead to the fraction of a pint. 

Ans. If pt. 
0. Beduee ^Av ^^ <^ ^^ ^ ^^^ fraction of a rod. 

Afis. i rd. 

Case II. 

!^3. To reduoe a deuozninate firaction from a lesa 
to a greater nnit. 

^ kIuco I of a pint to the fraction of a bushel 
Give expUnaUon. ^u!L«, C«Bd WN&^\aX\ 
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OFEBATiOK. Akaltbis. To ledaoe pints 

4 1 1 1 1 . to biushels, we most divide 

T^y^T^T'^SO' ' ^ 2, 8, and 4, the nninbers 



Or, 5 
2 

8 

4 



80 



of the scale. And since the 
given number of pints is a 
fraction, we indicate the pio- 
oess, as in division of fraction^ 
and canceling, obtain ^. 



1 = -^ bo^ Ans. 

Bttle. Divide the fraction of the lower denomination iy 
the numbers in the smle, mccessively, between the given and 
the required denomination. 

The operation win freqaentty he shorteiied by caocelktioii. 

Examples fob Practice. 

2. What part of a rod is ^ of a foot? Ans. -^ rd. 

3. What part of a pound is f of a dram ? Ans, ^hif ^^* 

4. Beduce 1^ of a cent to the fraction of an eagle. 

5. A hand is -^ of a foot ; what fraction is that of a mile ? 

6. Beduce | of 2 pwt. to the fraction of a pound. 

Ans. i^lhrlh. 

7. How much less is | of a pint than ^ of a hogshead ? 

Ans. IH-hhd. 

8. In { of an inch what fraction of a mile P 

Ans. TmrAinr""- 

9. f of an ounce Troy is | of what fraction of 2 pounds ? 
10. i of an ounce is ^ of what fraction of 2 pounds Troy? 

Case III. 

313« To reduce a denominate fraction to integers 
of lower denominations. 

1. What is the value of | of a hoggYieoydi oi ^^^rvn^^'t 
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QFERATICnf. 

|hhd. X 63 = H^gaL = 3»}gaL 

Am. 39 g^ 1 qt 1 pi 

AKALT8I8. I lilid. = | ores gaL, or 89| gaL; ud f gaL=|d 
i qt, or 1| qt ; and | qt. = | of 2 pt, or 1 pt 

BuLE. L MvUiply the fraction by that number in the scab 
which mil reduce %t to the next lower denomination, and if 
the resuU be an improper fraction, redttce it to a whole df 
mixed number. 

IL Proceed with the fractional part, if any, as before^ 
until reduced to the denominations required. 

IIL The units of the several denominations, arranged in 
their order, will be the required result. 

Examples fob Pbaotice. 

2. Reduce 4 of a month to lower denominations. 

Ans. 17 da. 3 h. 25 min. 42^ seo. 

3. What is the value of | of a £? Ans. Ss. 6d. 3f far. 

4. What is the value of f of a bushel ? 

5. Reduce f of 15 cwt. to its equivalent value. 

Ans. 12 cwt 85 lbs. llf oz. 

6. Reduce | of | of a pound avoirdupois to integers. 

Ans. 4}f oZi 

7. What is the value of -J- of an acre ? Ans. 133^ P. 

8. Reduce if of a day to its value in integers. 

Ans. 16 h. 36 min. 55^ sec. 

9. What is the value of f of a pound Troy ? 

10. What is the value of i of 5 J tons ? 

Ans. 4 T. 5 cwt. 65f lb. 

11. What is the value of | of 3| acres ? Ans. 1 A. 60 P. 

Case IV. 
214. To redtioe a oompoxind number to a fraction 
of a higher denomination. 
^ '^ «rt of a week \a 5 Aa.. WV. *5L^: tdmi.'I 



cxplanaitioik. Bulb, C*ifeN\S3k^\«x\ 
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OPERATION. Akaltbis. To find 

5 da. 14 h. 24 min. = 8064 xnin. what part one compound 
1 wk. = 10080 miiu number is of another, 

iwvov • 7 ^g same denominivtion. 

In 5 da. 14 h. 24 min. there are 8064 minnteB, and in 1 week there are 
10060 minutes. Since 1 minute is ^virv ^^ '^ week, 8064 minutes is 
^\fi^ = tofaweek. 

Rule. Reduce the given number to its lowest detuymination 
for the numerator^ and a unit of the required denomination 
to the same denomination for the denominator of the required 
fraction. 

If the giyen nnmber contain a fraction, the denominator of thia fraction must bt 
regarded as the lowest denomination. 

Examples fob Pbaotice. 

2. What part of a mi is 266 rcL 3 yd. 2 ft ? Ans. | mL 

3. What fraction of a £ is 13s. 7d. 3 far. ? 

4. Beduce 10 oz. 10 pwt. 10 gr. to the fraction of a pound 
Troy ? Ans. m lb. 

5. Beduce 2 cd. ft 8 cu. ft. to the fraction of a cord. 

Ans, -f^ Cd. 

6. Beduce 1 bbL 1 gaL 1 qt. 1 pt. 1 gi. to the fraction of 
a hogshead. A7is. m hhd. 

7. What part of 2 rods is 4 yards 1^^ feet ? Ans. i^. 

8. Beduce If pecks to the fraction of a bushel. Ans. f bu« 

9. What part of 9 feet square are 9 square feet Y 

10. From a piece of cloth contaimng 8 yd. 3 qr. a tailor 
cut 2 yd. 2 qr, ; what part of the whole piece did he take ? 

Ans, t. 

Casb V. 

215. To reduce a denominate decimal to integers 
of lower denominations. 

1, Beduce .78125 of a pound Troy to integers of lowei 
denominations. 



Oive expIauMtiiML Rule* Cmm V \& Nt^anX^ 
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OFSOUTiOH. Analtsib. Fint moltiplj l^ 13 

•78125 lb. to xednoe the given namber from 

12 - pounds to ouncea^ and the result is 

9 ounces and the dedmal ^75 of tn 
9.37o00 oz. ^^ rn^gQ multiply this dedmal by 

^ 20 to reduce it to pennjwdghts, 

7.50000 pwt and get 7 pwt. and .5 of a pwt 

2 J This last decimal we multqily by 

2^ to reduce it to giains^ and tin 

12.0000 gr. result is 12 gr. Hence the answer 

9 oz. 7 pwt. 12 gr., Ans. ifl9oz. 7pwt 12gr. 

BxJLE. I. Multiply the given decimal by that number in the 
scale which will reduce it to the next lower denomination, and 
point off as in multipliccUion of decimals. 

II. Proceed with the decimal part of the prodtict in the 
same manner until reduced to the required denominations. 
The integers at the left wiU be the answer required. 

Examples for Practicb. 

2. What is the value of .217° ? Ans. 13' U". 

3. What is the value of .659 of a week ? 

Ans. 4 da. 14 h* 42 min. 43.2 sec. 

4. Eeduce .578125 of a bushel to integers of lower denom- 
inations. Ans. 2 pk. 2 qt. 1 pt 

5. Reduce .125 bbl. to integers of lower denominations. 

Ans. 3 gaL 3 qt 1 pt. 2 gL 

6. What is the value of £.628125 ? 

7. What is the value of .22 of a hogshead of molasses? 

Ans. 13 gaL 3 qts. 3.52 gL 

8. What is the value of .67 of a league ? 

Ans. 2 mi. 101 rd. 6 ft. 6.24+ in. 

9. What is the value of .42857 of a month ? 

Ans. 12 da. 20 h. 34 min. 13^ sec. 
10. What is the value of .78875 of a long ton ? 

Alls. \b c^'^.^ QJ5L. % lb. 12.8 oi 



QivQ expVas3A.x^Qia. "fix^^ 
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11. What is the yalue of 5^125 acres ? Ans. 5 A. 141 P. 

12. Bedaoe .0055 T. to pounds. Ans. 11 Ih. 

13. Bedaoe .034375 of a handle of paper to its value in 
lower denominations. Ans, 1 quire 9 sheets. 

Oa&b VL 

216. To reduce a oomponnd number to a decimal 
of a higher denomination. 

1. Beduce 3 pk. 2 qt. to the decimal of a bushel 

OFEBATIOH. Analtbib. Since 8 qtiiurtsmake 

2.00 qt. 1 peek, and 4 pecks 1 bashel, there 

will be ^ as many pecks as quarts 



8 
4 



_! ^ (183)y and ^ as many bushels as 

.8125 hu.y Ans. pecks. 

Or. 3 pk. 2 qt. = 26 qt. ^ ^® ™*y ^^"^^ ^ P^- ^ ^*- ^ 

' ^ — 32 \ the fraction of a bushel (as in 214X 

7" ^ and we have f} of a bushel, which, 

fl = .8125 bu., Ans. leduced to a decimal, equals .8125. 

BuLE. Divide the lowest denomination given hy that num- 
ber in the scale which will reduce it to the tiext higher y and 
annex the quotient as a decimal to that higher. Proceed in 
the same manner untU the whole is reduced to the denomina- 
tion required. Or, 

Reduce the given number to a fraction of the required de- 
nomination, and reduce this fraction to a decimal. 

Examples fob Practice. 

2. Bedaoe 8 qt. 1 pt. 1 gL to the decimal of a gallon. 

Atm. .90625 gaL 

3. Beduce 10 oz. 13 pwt 9 gr. to the decimal of a pound 
Troy. Ans. .8890625 lb. 

4. Beduce 1«2 pints to the decimal of a hogshead. 

Ans. .00238+ h) ' 

5. What part at a bushel is 3 pk. l.li c^t.^ Ans, n'^ 



X83 ADDITION. 

6. What part of an acre is 182^6 P. ? 

7. Beduoe 17 yd. 1 ft 6 in. to the decimal of a mile. 

Ans. .00994818+ mi. 

8. Beduoe .32 of a pint to the decimal of a bushel 

Ans. .005 bu. 

9. Beduce 4} feet to the decimal of a fathom. 

Ans. .8125 fathom 

10. Seduce 150 sheets of paper to the decimal of a ream. 

Ans. .3125 Bm. 

11. Beduce 47.04 lb. of flour to the decimal of a barrel 

12. Beduce .33 of a foot to the decimal of a mile. 

13. Beduce 5 h. 36 min. 57-^ sec to the decimal of a day. 



ADDITION. 

2111. 1. A miner sold at one time 10 lb. 4 oz. 16 pwt 

8 gr. of gold; at another time^ 2 lb. 9 oz. 3 pwt; at another, 
11 oz. 20 gr. ; and at another, 25 lb. 16 pwt. 23 gr. ; how 
much did he sell in all? 

Ahaltsis. Arranging the nam* 
bers in oolomns, placing unita of the 
same denomination under each other, 
we first add the units in the right 
hand column, or lowest denomina- 
tion, and find the amount to be 51 
grains, which is equal to 2 pwt 
Ans. 39 1 17 3 8 gr. We write the 8 gr. under the 

column of grains, and add the 2 pwt^ 
to the column of pwt. We find the amount of the second column to 
be 87 pwt., which is equal to 1 oe. 17 pwt Writing the 17 pwt. under 
the column of pwt., we add the 1 oz. to the next column. Adding this 
column in the same manner as the preceding ones, we find the amount 
to be 25 oz., equal to 2 lb. 1 oz. Placing the 1 oz. under the column 
of OB., we add the 2 lb. to the column of lb. Adding the last column, 
*v £nd the amount to be Sd lb. 



OFEBATIOK. 




lb. OZ. pwt. 


gr- 


10 4 16 


8 


2 9 3 





11 


20 


25 16 


23 



» of oompcwuid liximtoeta'l Q\^^ «:\^iKD»S«siw 
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Rule. I. Write the numbers so that those of the same unit 
value foitt stand in the same cohmn. 

IL Beginning at the right hand, add each denomination as 
in simple numbers, carrying to each succeeding denomination 
one for as many units as it takes of the denomination added, 
to make one of the next higher denomination. 

EXAHPLES FOB PBACTIOE. 



(3.) 




(3.) 


£. 0. d. 


Bk 


S 


3 3 gr. 


48 13 8 


12 


8 


7 2 16 


61 6 4 




10 


4 1 10 


67 11 8 


15 





2 1 19 


76 18 10 




11 


6 12 


244 10 1 


13 


4 


4 2 


(4.) 






(5.) 


T. cwt lb. OSS. 




Im. 


pk. qt. pt. 


4 7 18 4 




1 


3 7 1 


15 98 15 




3 


2 2 


3 9 10 6 






16 1 


1 15 




17 


5 1 


9 12 42 9 




45 


2 4 



6. What is the sum of 4 mi. 150 rd. 2 yd. 1 ft. 10 in., 
6 mi. 268 rd. 1 yd. 2 ft 6 in., 10 mi. 185 rd. 2 yd. 2 ft. 
11 in., and 268 rd. 4 yd. 2 ft. 1 in. ? 

7. Find the sum of 197 sq. yd. 4 sq. ft. 104^ sq. in., 122 
sq. yd. 2 sq. ft 27| sq. in., 5 sq. yd. 8 sq. ft 2| sq. in., and 
237 sq. yd. 7 sq. ft 128^ sq. in. ? 

Ans. 663 sq. yd. 4 sq. ft. 118.826 sq. in. 

When common fraelions occar, they should he radnced to a common denomina- 
tor, to dedmale, or to integera of a lower denomination, and added according to tb* 
nsaal method. 
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(8.) 




A. 


P. mi. yd. aq. fk 


jq.la. 


26 


148 25 8 


125 


19 


118 80 7 


150 


66 


100 16 6 


98 



503 


48 


l«(i) 


6 


85 






(« = 


4(i) 
(i) = 


72 



503 48 13 1 13 



(9.) 








(10.) 


mL rcL yd. 


ft. 


in. 




UuL gaL qt pk 


1 310 4 


2 


11 




27 65 3 S 


3 160 2 


1 


10 




112 60 2 3 


10 306 1 


2 


11 




50 29 1 


16 136 3| 


1 


8 




421 2 3 
14 39 1 2 


(11.) 








(12.) 


bo. pk. qt. 


Pt. 




y- 


dft. hr. min. see. 


23 3 7 


1 




25 


300 19 54 35 


84 2 


1 




21 


40 12 40 24 


42 3 6 







3 


112 14 15 17 


61 1 4 


1 




6 


19 11 45 59 


23 3 







1 


1111 


11 3 4 







67 


109 11 37 16 



13. If a printer one day use 4 bundles 1 ream 15 quire 
to sheets of paper^ the next day 3 bundles 1 ream 10 quire 
10 sheets^ and the next 2 bundles 13 sheets, how much doe 
he use in the three days ? 

Ans. 10 bundles 1 ream 6 quires 19 sheets. 

14. A tailor used, in one year, 2 gross 5 doz. 10 buttons 
another year 3 gross 7 doz, Q, and another year 4 gross * 

doz0 11 jhow nuuiy didlde "ua^ mXItv^ \)Kt^»^^«t^\ 
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15. A ship, leayisg New York, sailed east the first day 
8° 45' 50" ; the second day, 4° 50' 10" ; the third, 2° 10' 55"; 
the fourth, 2° 39" ; how far was she then east from the place 
of starting? Ans. 12° 47' 34". 

16. A man, in digging a cellar, remoyed 127 en. yd. 
20 ca. ft. of earth ; in digging a drain, 6 cvl yd. 25 en. ft ; 
ftnd in digging a cistern, 17 en. yd. 18 en. ft ; what waff 
the amount of earth removed, and what the cost at 16 cente 
A cu. yd. ? Ans. 152| cu. yd. ; $24.37-^. 

17. A farmer receiyed 80 cents a bushel for 4 loads of 
com, weighing as follows : 2564, 2713, 3000, and 3109 lbs.; 
how much did he receive for the whole ? Ans. $162,657* 

18. A druggist sold for medicine, in three years, at an aver- 
age price of 9 cents a gill, the following amounts of brandy, 
viz. : 1 bbL 4 gal. 1 pt.; 30 gaL 2 qt 1 gi.; 2 bbL 15 gaL; 
how much did he receive for the whole P Ans. $415 J 7* 

218. To add denozninate fractions. 

1. Add f of a mile to 13| rods. 

OFERATioiT. Akaltbis. Fml the value 

f mi = 266 rd. 11 ft. ^^ «*^ fraction in integers 

13ird.= 13 rd. 51ft. of lees denominations (213), 

1 — and then add their values as 

Ans, 280 rd. in compound numbers (217). 

Or, 13J rd.~-320=^ mL ^'' Reduce the given frac 

1 m; I Jt •««; i 1 ^; oqa •^ ^^ons to fractions of the same 

A- nu.+f mi.=|i mi.=280 rd. denomiiuttion (212). the« 

add them, and find the value of their sum in lower denominations (213). 

2. Add j- of a rod to f of a foot Ans. 13 ft. 1^ in. 

3. What is the sum of f of a mile, 28^ rods? 

Ans. 308 rd, 2 ft. 9 in. 

4. What is the sum of | of a pound and f of a smiling? 

Ans, 13s. lOd. 2f qr. 

5. What is the sum of { of a ton and 4 of 1 cwt ? 



^V9 0tpJMtuHUm of the pnotm' -itBWd&otfi^ 
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6. What is the sum of { of a day added to ^ an hour? 

Ans. 9 h. 30 miiL 

7. What is the sum of | of a week, |- of a day, and { 
an hour ? A,n8. 1 da. 22 h« 15 min. 

8. 4dd 4 of a hhd. to | of a gaL 

9. What is the sum of 4 of a cwt, 8f lb., and 3^ osiby 
long ton table ? Ans. 73 lb. l-^- oz. 

10; What is the sum of { of a mile, f of a yard, and | o '. 
afoot? 

11. Sold 4 village lots; the first contained \oi ^ of an 
acre ; the second, 60f rods ; the third, f of an acre; and 
the fourth, f of f of an acre ; how much land in the foot 
lots ? Ans. 146 P. 126^ sq. ft 

12. A fanner sold three loads of hay ; the first weighed 
1\ T., the second, 1^ T., and the third, 18f cwt ; what 
was the aggregate weight of the three loads? 

Am. 3 T. 5 cwt. 91 lb. lOf oz. 

SUBTRACTION. 

319. 1. If a druggist buy 25 gal. 2 qt 1 pt. 1 gi. of wine, 
and sell 18 gaL 3 qt pt. 2 gi., how much has he left ? 

Akaltsis. Writing the sabtTahend 
under the minuend, placing units of the 
same denomination under each other, 
we begin at the right hand, or lowest 
a Q n Q denomination; since we cannot take 
Ans. 6 3 d 2gLfrom 1 gi.,weadd Ipt. or4git9 
1 gi., making 6 gi. ; and taking 2 gi. from 5 gL, we write the remain- 
der, 3 gi., underneath the column of gills. Having added 1 pt or 
4 gi. to the minuend, we now add 1 pt to the pt. in the subtra- 
hend, making 1 pt. ; and 1 pt. from 1 pt. leaves pt., which we write 
in the remainder. Next, as we cannot take 8 qt. from 2 qt, we add 
1 gal. or 4 qt. to 3 qt., making 6 qt., and taking 3 qt. from 6 qt, ive 
"minder, 3 qt., under the denomination of quarts. Add- 
8 gal., we BubttafiX. \^ g^al. ItcnsL^^ i5^>Qa in simple 

iiBction of comvouiA ik\KBto«»\ Q^n^ ^^^^J^sa&ss^ 
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gaL qt. pt. 


gi. 


25 2 1 


1 


18 3 


2 
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nmobeis, and write tlie remainder, 8 gal,, under the colamn of gal. 

Rule. L Write the subtrahend under the minuend, so tluit 
units of the same denomination shall stand under each other. 
'. II. Beginning ai tlie right hand, subtract eacJt denomina- 
tion separately, as in simple numbers, 

III. If the number of any denomijiatian in tlie subtrahend 
txeeed that of the same denomination in the minuend, add h 
the number in the minuend as many units as make one of the 
next higher denomination, and then sjibtract; in this case 
add 1 to the next higher denomination of the subtrahend 
before subtracting. Proceed in tJte same manner with each 
denomination. 

Examples foe Practice. 

m (3.) 

lb. OB. pwt gr. A. P. 

From 18 6 10 14 25 99.9 

Take 10 5 4 6 19 145.14 



1 



RDm. 



111.76 



(*■) 



(5.) 



69} 
_98J 



38 187 16 45 60 



20 3C1 19 55 10 



6. A Boston mercliant bought Engliali goods to the 
Knount of £4327 13s. 7Jd., and ho paid £1374 lOs. lljd ; 
tow much did ho thea owe ? 

7. From 300 milos take 198 loi. 305 ri 2 yd. 1 ft 10 in. 

Arts. 101 mi. 14 rd. 2 yd. 3 ft. 8 in. 

8. What ia the difference in the longitude of two piaees; 
one 75° 20' 30" west, and the other 71° 19' 35" west? 

Ans. 4° 55". 

9. From lOlL 7 § 15 1 3 15 gr. take 31b 8 ? 2 ^ 2-^ 1-6 ^- 

Ans. 6^\\\ \VVV£^_2^ 
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10. The apparent periodic revolution of the ann is made 
in 365 da. G h, 9 min. 9 sec, and that of the moon in 39 da. 
13 h. 44 min. 3 sec ; what is the dlflerence ? 

Ann. 335 da. 17 h. 25 min. G sec. 

11. A man, having a hogshead of wine, drank, on an aveiv 
age, for five years, including two leap years, one gill of wini 
ft day ; how much remained ? Ans, 5 gaL 3 qt 1 pt. 1 gi. 

12. A section of land containing 640 acres is owned by 
four men ; the first owns 196 A. 96}- P. ; the second, 200 A. 
60 P. ; the third, 177 A. 36 P. ; how much does the fourth 
own? Ans. 65 A. 137.75 P. 

13. From a pile of wood containing 75f Cd. was sold at 
one time 16 Cd. 5 cd. ft. ; at another, 24 Cd. 6 cd. ft. 18 
cu. ft ; at another, 27 Cd. 113 en. ft. ; how much remained 
in the pile ? Ans. 6 Cd. 3 cd. ft 4 cu. ft 

14. If from a hogshead of moIasBes 10 gaL 1 qt. 1 pt be 
drawn at one time, 15 gal. 1 pt, at another, and 11 gal 3 qt. 
at another, how much will remain ? 

330. To find the difference in dates. 
1. What length of time elapsed from tho discovery of 
America by Columbus, Oct 14, 1492, to the Declaration 
Independence, July 4, 1776? 

KiEST OPERATION. Akalybib. Place tl>e parfior 4ata 

yr. mo. dl. der the later, writing Urst 

1776 7 4 ttie niunUer ol tlie year from the Chria- 

1493 10 14 *'*" «"■ "s^t "is nnmtier of the month, 

' r~ ~T coQntJogJannaryaB the firat month, and 

■^^^ '' '^^' neit the number of the day from tbt 

first day of the month. Instead of the number of the j'enr, months 

and day, some use the number of jeaiB, months, and days tlmt haca 

BKCOMB OPEEATION elapsed siuce the Christian era. thos : 

mo da.' insteod of aajing July is the 7lh month, 

1 nrtK r 1 ""^ ^*y " months and t3 daya liavB 

„ elapsed, and instead of sayine' October 

— is the 10th month, we say B mouths 

:0 13 da-jB W>ie c\iiwi--i. 



■ Of 

^9 



1491 



How ia tUe diHiaoaca o! duVia l-nuiii 



] 



coxporsD irrMBEBs. 



1^ 



Both mrUiodB will obtein the 
used. 

1. When hours are to be oMainedfVe 
seconds, we write them still at the right of 

8. In finding the time between two dates, 
considered a year, aadao days a 



iigcbcflmllv 



iMi9xvz. U xaeUm are 



When the exad number of days is required for any period 
not exceeding one ordinaiy jear^ it maj be reiMlilr f oond bv 
the following 



da§ 



Rawing the number efdajfefnm aajr day ^faiki memik to fJu 

ofanif 4ftker mnntA teitkin o\e yy.r. 



Wmm AHT BAT 

or 
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Itaui 



Jtfr ■ Ascr. a*?!. Ocl. Xvr. Dae. 



Januury.. 
Febroary 
March — 

April 

May 

Jane 



Jnly. 

Angnst . 

September 

October 

-November . 
December.. 



365 - 31 

334 365 



SB W 
98 59 
\ SI 



8» 



875 806 

245 sm 

214 M5 

184. n5 

158 I 184 

IS ' 158 

»! 18S 

61 « 

81 01 



804^ 885 
Sn 8M 
8t3 374 
SIS 943 
ISl 919 
IM 189 
190 151 
] 961 191 



Ul 
UO 

99 
61 

SI 



1«1 

120 



831 

304 



835 
804 



1-fl 

158 
122 

99 
61 
81 • 
831 1 865 : 



»1 
61 ^ 

80! 



808 } 



la 

151 



919 
181 



(to 
942 
919 



8M 

3M 

373 ! 

■ 



943 973 

112 942 

1-4 914 

li3 1^ 

1S3 158 

SS 122 

61 SS 

81 61 

865 30 



804 831 
974 301 



804 834 

sf»3 aos 

945 275 

214 2U 

I8t 214 

153 188 

123 153 

92 122 

61 : 91 

81 61 

865 30 



If the days of the different months are not the same, the 
number of days of difference ghonld be added when the 
earlier day belongs to the month from which we reckon, and 
gtibtracted when it belongs to the month to which we find 
the time. If the 29th of Febmary is to be included in the 
time computed, one day must be added to the result 

Examples fob Practice. 

a. Cteorge Washington was bom Feb. 22, 1732, and died 
Dec. 14, 1799 ; what was his age ? 

Eow cam ibm ntimber of days, if lew than a 7«iSft\iA ^\a^aft& 
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3. How much time has elapsed since the declaration ot 
independence of the United States? 

4. How many years, months, and days from your birth- 
day to this date ; or what is yonr age P 

5. How long from the battle of Bunker Wll, June 17, 1775, 
to the battle of Waterloo, June 18, 1815 ? Ans. 40 yr. 1 da. j 

6. What length of time will elapse from 20 minutes past ] 
2 o'clock, p. H., June 24, 1856, to 10 minutes before 9 o'clock, 
A. H., January 3, 1861 ? Ans. 4 yr. 6 mo. 8 da. 18 h. 30 min. i 

7. How many days from any day of April to the same daj 
of August ? of December ? of February ? 

8. How many days from the 6th of November to the 15ili 
of April ? Ans. 160 days. 

9. How many days from the 20th of August to the 15th 
of the following June ? Ans. 290 days. 

221. To subtract denominate firactions* 

1. From f of an oz. take | of a pwt 

OPERATION. Analysis. We p» 

1^ OZ. ^7 pwt. 12 gr. form the same rednfr 

n p^t. = 21 irr. ^^^'^ ^ "^ addition ol 

"■" 7" denominate fnctioni^ 

6 pwt. 16 gr., Ans. (218). and thensal^ 

r\ « OA lift ,^ *""^ *he lesa valni 

Or, |oz.x20 = Vpwt from the greater 

i^L _ J = iyipwt.= 6 pwt. 15 gr. 

2. What is the diflference between ^ rod and J of a footf 

Ans. 7 ft- 6 in. 

3. From £| take § of } of a shilling. 
L From f of a league take ^ ot a, mile. 

Ans. 1 mi. 193 rd. 11 ft. 7.9 in.+ 
6. From 83^ ewt. take 27| lb. 

Ans. 8 ewt. 62 lb. 9| oi 
6. From -^ of a week take -^ of a day. 

Am. 1 da, 4 h. 48 min. 



If the pxoGeoa ot ^xiVAcMftS^ii!^ ^«i^^\i&nH^A\sMiAMk. 
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Two persons, A and E, start from two places 130 milea 
apart, and travel toward each other ; niter A travels j, and 
E f, of the distance, how far are they apart? 

Ans. 41 ml 289 rd. 8 ft. I'^J in. 
8. From a cask of hrandy containing 96 gallons, \ leaked 
out, and f of the remainder was sold ; how much etill !&• 
mained in the cask? Am. 25 gaL 2 qt. 3J gi 



MULTIPLICATION. 

332, 1. A farmer has 8 fields, each contaii ! g 4 A. 
107 P. ; how much land in all? 

OPmUTIOH. Akai,tsib. In 8 fields are 8 timea as mneh 

A, P. land 03 in 1 field. We write the maldpHer 

4 107 nnder the lowest dennminution of the mulli- 

8 plicaud, and proceed tins : 8 timea 107 P. 

— — are 858 P., eqnal to S A. 50 P. ; and wa 

■ write the B6 P. under tlio number multiplied. 

Again, 8 times 4 A. arc S3 A., and 5 A. edded make 37 A., which we 
write under the same denomination in the multiplicand, and the work 
Is done. 

BuLE. I. Write the multiplier under the lowest denomina- 
tion of the multiplicand. 

II. Multiply as in simple numbers, and carry as in addi- 
tion of compound numbers. 



Examples poe Pkact 



(2.) 

bn. pk. qt. pt. 



(3.) 



ST AaA X'i. 



MnlUpUcUkai ot compoond nuHiben,^OT( ^crttsrois*-^ "^.-liffifc 




8. In G barrels of grain, each containing a bu. 3 pk. 5 qt, 
how many bushels? Ans. 17 bu. 1 pk. C qt. 

9. If a druggist deal out 3Ib 4 3 1 3 3 3 16 gr. of medicine 
a day, bow much will bo deal out in 6 days ? 

, 10. If a man travel 29 mi. 150 rd. 15 ft in 1 day, how 
far will he travel in 8 daya ? 
., 11. If a woodchopper can cut 3 Cd. 48 ou. ft. of wood in 1 
day, how many corda can he cut in 13 days ? Ans. 40J Cd. 
13. What is the weight of 48 loads of bay, each weighing 
"IT. 3cwt.501b.? 

OPXBATIOII. Ahaltbis. When tho multl- 

T. cwt. lb. pBer ia large, and a composite 

1 3 50 number, weBnaymukipIybyone 

Q of the factors, and that product 

— ' by the otlier. Multiplying tbe 

7 1 00 wiJuhtofBIoadB. weightof lloadbyS, weobtdn 
8 tbe weiglit of 6 loads, and tbe 

66 8 00 w.l,ht .r« M.. '"«'" '' ' '"•=; """UPIM 1>7 
8, gives the weight of 48 loads. 

13. If 1 acre of land produce 45 bu. 3 pk. 6 qt. 1 pt of 

3orn, how much will 64 acres produce? Ans. 3941 bu, 

14 How much ivill 130 yards of cloth cost, at £1 9b. SJd. 

per yard ? 

15. If $80 wii! buy 4 A. 146 P. 20 eq. yd. 3 sq. ft of land, 

how much will $4800 buy? Ans. 295 A. 10 aq. yd.^ 

IC. If a load of coal by the long ton weigh 1 T.-6cwt.3c[c. 

.efflb. lOoz., what will be the 'Me\6^tol'l^\^ffi,i^,? 

Ana. 9T 1. 11 o-«\..^ (\x.-U.\a.Viq 
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17. The son, on an average, changes his longitude 59' 
8.33" per day ; how much will be the change in 365 days? 

18. If 1 pt. 3 gL of wine fill 1 bottle, how much wUl bo 
required to fill a great gross of bottles of the same capacity ? 

DIVISION. 

223« 1. If 4 acres of land produce 102 bu. 3 pk. 2 qt of 
^heat, how much will 1 acre produce ? 

OPERATION. Akalysis. One acre will produce )- 

ba. pk. qt. pta. as much as 4 acres. Writing the divi- 

4 ) 102 3 2 eor on the left of the dividend, we c.- 

"ZZ Z I T" vide 103 bu. by 4, and obtain a quotienc 

of 25 ba., and a remainder of 2 bu. We 
write the 25 bo. nnder the denomination of bushels, and reduce the 
2 bo. to pecks, making 8 pk., and the 3 pk. of the dividend added 
makes 11 pk. Dividing 11 pk. by 4, we obtun a quotient of 2 pk. 
mud a lemamder of 8 pk. ; writing the 2 pk. under the order of pecks, 
we next reduce 8 pk. to quarts, adding the 3 qt of the dividend, mak- 
ing 26 qt., which divided by 4 gives a quotient of 6 qt. and a remainder 
of 2 qt. Writing the 6 qt. under the order of quarts, and reducing the 
remainder, 2 qt., to pints, we have 4 pt., which divided by 4 gives a 
quotient of 1 jyt., which we write under the order a{ pints, and the 
work is done. 

2. A farmer put 132 bu. opebation. 

1 pk. of apples into 46 bar- ^^' P^ 

relfl ; how many bu. did he ^^ ) 1^2 1(2 bu. 

put into a barrel.^ ^ 

40 

4 



When the divisor is large, and 1^1 ( 3 pk. 

not a oomporite number, we di- 138 

vide by long division, as shown 03 

in the operation. From these 
•samples we derive the 



8 
184(4qt; 



ExplMin tiie proems ^ i 
M, P. 9 




DITISION. 

Rule. I. Divide the highest denominaiion ag in simple 
numberg, and each succeeding denomination in the samSi' 
manner, if there be no remainder. 

n. Jf there be a remainder after dividing any denomina- 
iion, reduce it to the next lower denomination, adding in iht 
given number of that denomination,if any, and divide as before. 

m. The several partial quotients will be the quotient n 
quirid. 

1. "Wbea the dlrlsor Is luge and la a campo^U titimber. we may shorten Iho -wa 
\j dlildlng 1)7 the fttctors. 

S, When the dlvtsor and dividend are holh componnd nnmh 
be redncDd to tho same denomiaaUoti bofure tUvidln^i and the 
wune u Id almple nmmbers. 

Examples foe Practice. 



a the proceaa 1b U 



(3.) 



(i) 



*H_ 



10)25' 



(6.) 



It 30 



34 



10 



7. Bought 6 large silver spooiis, wliich weiglied 11 o& 
3 pwt. ; what was the weight of each spoon P 

8. A man trayeled by railroad 1000 miles in one dayj 
what was the average rate per hour ? 

Ans. 41 mi. 313 nL 5 f t. 6 in. 
fl. If a family use 10 bhl. of flonr in a year, what ia the 
average amount each day ? Ans. 5 lb. S^-J oz. 

10. The aggregate weight of 123 hogsheads of sngar is 
57 T. 19 cwt. 43 lb. 14 oz.; what is the average weight per 
hogshead ? Ans. 9 cwt 43 lb. 10 oz. 

11. How many timea are £5 lOs. lOd. contained in £537 
JOalOd. ? Jns. 97. 

Oiw the rule. Wlien the divisor ia a compoaWft ■iiMm\iCT,\«i™ it*! J 
—0 proceed f Whea the divisot and t^viduni sse'VuiXiieooiv*'^^^ 
1 Jiow iiToceedi 
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12. A cellftr 50 ft. long, 30 ft. wide^ and 6 ft deep was 
excavated by 5 men in 6 days ; how many cubic yards did 
each man excavate daily? Ans. 11 cu. yd. 3 cu. ft 

13. If a town 5 miles square be divided equally into 150 
farmB, what will be the size of each farm ? 

Ans. 106 A. 106 P. 20 sq. yd. 1 sq. ft 72 sq. in. 

14. How many times are 4 bu. 3 pk. 2 qt contained ir 
B36 bu, 3 pk. 4 qt ? Ans. 70 times. 

15. A merchant tailor bought 4 pieces of cloth^ each con* 
taining 60 yd. 2.25 qr. ; after selling i of the whole, he 
made up the remainder into suits containing 9 yd. 2 qr. 
each ; how many suits did he make ? Ans, 1 7. 



LONGITUDE AND TIME. 

234* Every circle is supposed to be divided into 360 
equal parts, called degrees. 

Since the sun appears to pass from east to west round the 
earth, or through 360°, once in every 24 hours, it will pass 
through ^ of 360% or 15° of the distance, in 1 hour ; and 
1° of distance in -^ of 1 hour, or 4 minutes ; and 1' of 
distance in ^ of 4 minutes, or 4 seconds. 

Table op LoNGrruDB and Time. 

860* of longitude = 24 hours, or 1 day of time. 
15**" •' =1 hour " •• 

r " " = 4 minutes " " 

V " " = 4 seconds ** " 



Case I. 

225. To find the difierenoe of time between two 
places, when their longitudes are given. 

1, The longitude of Boston is 71^ 3', and of Chicago f^'*° 
30' ; what is the difference of time between ^^<e»^\;«^^ 

Explain bawdh^taaea Js n "^ 

wigiiade tuad Ume, ChMMlli 
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OFEBATION. Analtbib. By sabtiBCtioii of i] 

87° SO' compound numbers we first 

ij'jo y the difference of longitude be-^ 

'•^-', I ■ ,' (■'' ^vireen the two placeB, which 18 

^^ ^7 i 16° 27'. Since r of longitude 1 

^ w ^'^ ■ , makes a difference of 4 minutes^ 

I h. 5 min. 48 sec./ Ahs. ^^ *^°^«' ^^ 1' <>' longitude a^ 

difference of 4 seconds of time«i 
9ra multiply 16"* 27', the difference in longitude, by 4, and we obtaii^ 
the difference of time in minutes and seconds, which, leduoed to hig^ie^ 
denominations, gives 1 h. 5 min. 48 sec., the difference in time. 

Rule. Multiply the difference of longitude in degrees and 
minutes by 4, and the product will be the difference of time in 
minutes and seconds ^ which may be reduced to hours. 

If one place be in east, and the other in west longitude, thediflbrence of longitnde 
is found by adding them, and if the som be greater than 180°, it moat be eobtiacted . 
Arom 860°. 

Examples for Practicb. 

2. New York is 74° 1' and Cincinnati 84*^ 24' west longi- 
V tude ; what is the difference of time ? Ans, 41 min. 32 sec 

3. Tlie Cape of Good Hope is 18° 28' east, and the Sand- 
wich Islands 155° west longitude ; what is the difference of 
time? Ans. 11 h. 33 min. 5?. sec 

4. Washington is 77° 1' Tjest, and St. Petersburgh 30° 19' 
east longitude ; what is their difference of time ? 

Ans. 7 h. 9 min. 20 sec 

5. If Pekin is 118® east, and San Francisco 122° west 
longitude, what is their difference of time ? 

J 6. If a message be sent by telegraph without any loss oi 
\ time, at 12 M. from London, 0° 0' longitude, to Washington, 
•77° 1' west, what is the time of its receipt at Washington? 

Since the snn appears to move from east to west, wlien it is exacdy 13 o^clodc at 
3ne place, it will be past 12 o'clock at all places east, and b^<ore 13 at aU places west 
Hence, knowing the difference of time between two places, and the exact time at 
one of them, the exact time at the other win be fonnd by achJUiRg their diflRBrence ta 

le giyen tima. if it be aw<, and by eubtracUng if it be west. 



Qive expV)AXA\^o^ Uoi^ 
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7. A steamer arrives at Halifax^ 63° 30' west, at 4 o'clock, 
P.M.; the fact is telegraphed to St Louis, 90° 15' west, 
without loss of time ; what is the time of its receipt afc St. 
Louis? Ans. 2 h. 13 min. 24 sec, p.m. 

8. If , at a presidential election, the voting begin at sun- 
rise and end at sunset, how much sooner will the polls open 
and close at Eastport, Me., 67° west, than at Astoria, Ore 
gon, 124° west ? Ans, 3 h. 48 min. 

9. When it was 1 o'clock, a. m., on the first day of Jan- 
nary, 1859, at Bangor, Me., 68° 47' west, what was the time 
at tiie city of Mexico, 99° 5' west ? 

Ans. Dec. 31, 1858, 58 min. 48 sec. past 10, p. m. 

Case XL 

326. To find the difference of longitude between 
two places, when the difference of time is known. 

1. K the difference of time between New York and Cin- 
cinnati be 41 min. 32 sec, what is the difference of longitude ? 

OFERATiosr. Analysis. Since 4 minutes of time 

min. sec make a difference of 1" of longitude, and 

4 ) 41 32 4 seconds of time, a difference of V of 

""77^ 777" J longitude, there will be } as many de- 

* * grees of longitude as there are minutes 

of time, and { as many minutes of longitude as there are seconds of 

time. 

EuLE. Reduce the difference of time to minutes and sec* 
onds, and then divide by 4 ; the quotient will be the difference 
in longitude, in degrees and minutes. 

2. What is the difference of longitude between the Cape 
of Good Hope and the Sandwich Islands, if the difference 
of time be 11 h. 33 min. 52 sec. ? A7is. 173° 28'. 

3. What is the difference of lonsitade between W»>' * 
ton and St. Petersbuig, if t nn of tiir 
dmm.20Bea? ^•w 
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4 When it is hdf pgstJtj^p.iL, at St. Tetersbtlrg, SO*" 19 
east, it is 32 min. 36 sec. past 8, a^k., at New Orleans, 
west; what is theldifference of longitude? Ans. 119^ 21'. 

5. The longitude of New York is 74° 1' west. A. sea cap- 
tain leaving that port for Canton, with New York time, 
finds that his chronometer constantly loses time. What is 
his longitude when it has lost 4 hours ? 8 h. 40 min«? 13 1 
B5 min. ? Ans. 14° 1' west ; 55° 59' east ; 127° 14' east. 

G. When the days are of equal length, and it is noon on 
the Ist meridian, on what meridian is it then sunrise ? sun- 
set ? midnight ? Ans. 90° west ; 90° east ; 180° east or west 

DUODECIMALS. 

22TI. Duodecimals are the divisions and subdivisions of 
a unit, resulting from continually dividing by 12, as, ^, -j^j, 
yVst? c^c* I^ practice, duodecimals are applied to the meas- 
urement of extension, the foot being taken as the unit. 

If the foot be divided into 12 equal parts, the parts are 
called inches, or primes ; the inches divided by 12 give sec- 
onds ; the seconds divided by 12 give thirds ; the thirds 
dinded by 12 give fourths ; and so on. 

From these divisions of a foot it follows that 

r (Inch or Prime) is -^ of a foot. 

1" (Second) or ^^ of -^ " Tir of a foot. 

1'" (Third) or ^ of ^ of -^. . '^ yVW of a foot. 

Table. 

13 Fourths, marked (""), make 1 Third marked 1'" 

13 Thirds " 1 Second " 1" 

13 Seconds •* 1 Prime, or Inch, " 1' 

13 Primes, or Inches, " 1 Foot •• ft 

Scale— uniformlj 12. 

marks ', ", '", "", are called indices. 



a 



J duodecimals 1 To \»\i«Ai wgi^Aaa^^ 'Eaj^^saaa. ^i^ ^2fi<SAnMk 
Bepeat the table. 
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Duodecimals an realty oonmioo fractioii8,aiid can always be treated as such; bat 
usually their denomiiiators are not expressed, and they are treated as compouzid 
nnmbers. 

ADDrnOK AKD SUBTBACTIOK OF DUODECIMALS. 

228. We add and subtract duodecimala the same as other 
oomponnd numbers. 

EXAMPLBS FOB PbACTICE. 

1. Add 13 ft 4' 8", 10 ft. 6' 7", 145 ft. 9' 11". 

Ans. 169 ft. 9' 3". 

2. Add 179 fi 11' 4", 245 ft V 4", 3 ft 9' 9". 

Ans. 428 ft 10' 5". 

3. From 25 ft 6' 3" take 14 ft 9' 8''. Ans. 10 ft 8' 7''. 

4. From a board 15 ft 7' 6" in length, 3 ft 8' 11" were 
sawed off; what was the length of the piece left ? 

Am. 11 ft 10' 7". 

MULTIPLIOATIOK OF DUODBCIMALS. 

229. Length multiplied by breadth gives surface, and 
surface multiplied by thickness gives solid contents ( 198 )• 

1. How many square feet in a board 11 feet 8 inches long 
and 2 feet 7 inches wide ? 

OPEBATioir. Akaltbib. We first moltiply by the T. 

11 ft 8' 7 twelfths times 8 twelfths equals 56 one 

2 f hundred forty-fourths, which equals 4 

^ J ~ twelfths and 8 one hundred forty-fourtha. 

6 ^^ ^ ^ We write the 8 144ths — marked with two 

23 4:' indices —to the right, and add the 4 12tha 

*%Q fL -tf oft to the next product T times 11 equals 

77', which added to 4/ equals 81', equal to 
6 feet and 9'. We write the 9^ under the 
inches, or 12ilui» and the 6 under the feet, or units. 2 times & 
equals Wp or 1 foot and 4'. We write the 4' under the O', and 
add the 1 foot to the next product. 8 Hmm 11 feet are 23 fe«^^ '^-^'l 
1 foot added make 23 feet, wfaleh «■ »id«rtbA6tae 
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these partial products, and we hare 80 ft. 1' and 8" for the entire 
product. 

It will be seen from the above that the number of indices to eveij 
product of any two factors is equal to the sum of the indices of those 
factors; thus: 7'x8'=66"; 4"x5"'=2a"". 

Rule. I. Write the sterol terms of the multiplier undef 
the corresponding terms of the multiplicand. 

U. Multiply each term of the multiplicand hy each term oj 
the multiplier, beginning with the lowest term in eachj and 
call the product of any tiao denominations the denomination 
denoted by the sum of their indices, carrying 1 for every 12. 

UL Add the partial products, carrying 1 for every 12; 
their sum will be the required answer. 

Examples fob Pbactiob. 

2. How many square feet in a board 13 ft. 9' long and 11' 
wide ? Ans. 12 ft 7' 3". 

3. How many square feet in a stock of 4 boards, each 
11 ft. 9' long and 1 ft. 3' wide ? Ans. 68 ft. 9'. 

4. How many square yards of plastering on the walls of a 
room 12 ft. 11' square, and 9 ft. 3' high, allowing for two 
windows and one door, each 6 ft. 2' high and 2 ft. 4' wide ? 

Ans. 48 sq. yd. 2 ft. 9'. 

5. How many solid feet in a mow of hay 30 ft. 4' long, 
25 ft. 6' wide, and 12 ft. 5' high ? Ans. 9604 ft. 3' &'. 

6. How many cords in a pile of wood 18 ft. 6' long, 12 ft 
wide, and 5 ft. 6' high ? Ans. 9 cords 69 ft. 

7. How many cubic yards of earth must be removed ir 
digging a cellar 36 ft. 10' long, 22 ft 3' wide, and 5 ft 2 
deep ? Ans. 156 cu. yd. 22 ft 3' 7". 

8. What would it cost to plaster a wall 32 ft. 8' long and 
9 ft high, at 17 cents per square yard ? Ans. $5,55^. 

9. How many yards of carpeting, 27' wide, will be re- 
quired to cover a floor 48 ft long and 33 ft 9' wide ? 

Au%. ^^40 yards. 



Give t\>«* T\xV». 
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DiYisiov OF Duodecimals^ 

230. L A flagstone, SIlV wide, has a surface of 20 ft. 
ir 3"; whaiisitskngth? 

onaunov. AxaltsiBl We diride 

3ft9')20fLir 3"(5fL7'. Ae sur&ce by the width 

2g g' to obtun the length. The 

.. dirisfv is scxnethinf moie 

^ ^ ttan S ft, and to obtain 

^ 2 y the fint quotient figure, w© 

consider how manj times 
3 ft. and Bomething more is eontained In neaflj 21 ft (20 ft 11') ; we 
estimate it to be 5 times, and mohipl jing the divisor by this quotient 
fi^rare, we have 18 ft 9^, which, sabtracted from 20 ft 11', leaves 
2 ft 2', to which we bring down 3", the last term of the dividend. We 
next seek how many times the divisor is contained in this remainder, 
and find by trial the quotient 7' ; multiplying the divisor by this figure, 
we obtain 2 ft 2' 8", and there is no remainder. 

BuLE. L Write the divisor on the left hand of the dividend, 
as in simple numbers, 

n. Find the first terun of the quotient either by dividing 
the first term of the dividend by the first term of the divisor, 
or by dividing the first two terms of the dividend by the first 
two terms of the divisor; multiply the divisor by this term 
of the quotient y subtract the product from the corresponding 
terms of the dividend, and to the remainder bring down an- 
other term of the dividend* 

III. Proceed in like manner till there is no remainder, or 
till a quotient has been obtained sufficiently exact. 

Examples fob Practice. 

2. Divide 44 ft. 5' 4" by 16 ft. 8'. Am. 2 ft. 8'. 

3. The square contents of a walk are 184 ft 3' and tho 
length is 40 ft 11' 4" ; what is the width ? Ans. 4.ft. 6'. 

4. A blanket whose square contents are 14 ft 6', is to ho 
lined with cloth 2 ft 7' wide : how much in lem 
reqmred? 

€»ft 



SOS PHOMISCUOUS EXAMPLES 

5. A blook of granite oontaina 64 ft. 2' 5" ; its width if 
3 ft. 6', and its thickness 3 ft. 7' ; what is its length ? 

Ans. 7 ft. S'. 

since tbe Hilld CDDtetilB are the product or [ha liTet illmeDBlani, wo diilde t 

mild conients bruij 



Peohisccods Examples. 

I. In 115300 grains Troy, how many pounds? 

a In 365 da. 3 h. 48 min. 46 sec., how many seconds ? 
Ans. 3155693a 

3. A man wishes to ship 1560 bushels of potatoes in bar- 
rels containing 3 bu. 1 pk. each ; how many barrels will ba 
required? Ans. 480. 

4. Beduce 395318 inches to miles. 

5. Reduce 456576 grains to pounds, apothecaries' weight 

Ans. 79fb 3 3 1 3 1 3 15 gr. 

6. How many sheets in 3 reams of paper ? 

7. What is the value of 4 piles of wood, each SO ft. long', 
6 ft, wide, and 10 ft. high, at $3.25 per cord Y Ans. tl31.87f 

8. How many bottles, each holding 1 qt. 1 gi., can be filled 
from a barrel of cider? Ans. 113. 

9. At $36. 40 per aq. rd. for land, what will be the cost of a 
village lot 8J rd. long, and 4i rd. wide? Ans. 1980.10. 

10. Divide 259 A. 50 P. of land into 36 equal lota. 

Ans. 7 A. 32^ P. 

II. How many times can a box holding 4 bu. 3 pk. 3 qt 
be filled from 330 bu. 3 pk. 4 qt. ? Am. 70. 

12. What is the value of .875 of a gallon ? 

13. What part of a mile is 116 rd. 2 yd. ? Ans. ^ 

14. What part of 2 days is 13 h. 26 min. 34 

15. From 26 A. 80 P. of land, 5 A. 120 P. were sold ; what' 
part of the whole piece remained unsold? Ans. -f^. 

16. What is tbe difference between ^ of a pound st^rhng 
i-pence ? Atis. lis. 6}d. 

"3 sum of ^ ol a ^ " ' 
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J.8. Reduce 3 cwt 1 qr. 7 Jb. of coal to the decimal of a 
long ton. Atis. .105633. 

19. Benjamin Franklin was born Jan. 18, 1706, and 
GeorgG Washington Feb. 22, 1732 ; how much older was 
Franklin than AVaehington? Aiis. 26 jr. 1 mo. 4 do. 

20. The longitude of Boston ia Jl" i' west, and that o( 
Chicago 87° 30' west ; when it is IS u. at Boston, what is tbo 
time in Chicago ? Ans. 10 h. 54 min. 16 aoc. A. M. 

21. If the difference of time between New York and New 
Orleuis bo 1 h. 4 eec., what is the dlfierenco in longitude ? 

Ans. 15" 1'. 

22. Add f of a mile, ^ of a mile, and -^ of a rod to- 
gether. Ans. 233 rd. 8 f t. 3 in. 

23. If a bushel of barley cost $.80, what will 20 bu. 3 pk. 
eqtcoet? Jns. $16.75. 

24. What ia the value of .875 of a gross ? A ns. lOJ- doz. 

25. How many acres In a field 56| rods long, and 24.8 
rods wide ? Aiis. 8 A. 109.9 P. 

36. How many perches of masonry in the wall of a cellar 
which is 20 feet square on the inside, 8 feet high, and 1^ feet 
in thickness P Ans. 446-i-. 

27. A, B, and C rent a farm, and agree to work it npoQ 
shares ; they raise 640 bu. 3 pk, of grain, which they divide 
as follows : one-fourth ia given for the rent ; of the remain- 
der A takes lOJ bu. more than one-third, after which B takes 
one-half of the remainder less 7 bushels, and C has what is 
left ; how much is C's share ? Atis. 161 bu, 3 pk. C qt 

28. What ia the value in Troy weight of 13 lb. 8 oz. Avoir- 
iupoia weight ? Ans. 16 lb. 4 oz. 17 pwt. 12 gr. 

29. If 154 bu. 1 pk. 6 qt. cost $173.74, bow much will 1.3 
bushels cost? Ans. $1,687. 

30. What is the value of .0135 of a ton P Ans. 25 lbs. 

31. 'What fraction of 3 bushels is ^ of 2 bu. 3 pk. P 

Aus. -^^. 
S2. How many irine gaWona m a wateT Vm^ ^\fefeV\'3«a|j, 
Si^feet wide, and 1 ft. 8 in. deep -, Aixa. "" *■ 
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33. How many bushels will a bin contain that is 7| feet 
square, and 6 ft. 8 in. deep? Ans. 301.339 + bu. 

34. How much must be paid for lathing and plastering 
overhead a room 36 feet long and 20 feet wide, at 26 cents 
a square yard ? 

35. How many shingles will it take to cover the roof of a 
building 46 feet long, each of the two sides of the roof being 
80 feet wide, all6wing each shingle to be 4 inches wide, and 
to lie 5 inches to the weather ? Ans, 13248. 

36. John Young was bom at a quarter before 4 o'clock, a. 
M., Sept. 4, 1836 ; what will be his age at half-past 6 o'clock, 
p. M., April 20, 1864 ? Ans, 27 yr. 7 mo. 16 da. 14 h. 45 min, 

37. How many cubic yards of earth were removed in dig- 
ging a cellar 28 ft. 9' long, 22 ft 8' wide, and 7 ft. 6' deep ? 

Ans. 181-g'r cu. yd. 

38. What will 30 bu. 54 lb. of wheat cost, at $1.37^ per 
bushel? Ans. $42.4875. 

39. How many square yards of carpeting will it take to 
cover a floor 24 ft. 8' long and 18 ft. 6' wide ? Ans. 50^^. 

40. What is the cost of 54 bu. 8 lb. of barley, at 84 cents 
per bushel ? Ans. $45.50. 

41. What is the depth of a lot that has 120 feet front, and 
contains 18720 square feet? 

42. How many steps of 30 inches each must a person 
take in walking 21 miles ? 

43. How long will it require one of the heavenly bodies to 
move through a quadrant, if it move at the rate of 3' 12" 
per minute ? A7is. 1 da. 4 h. 7 min. 30 sec. 

44. How many times will a wheel, 9 ft. 2 in. in circum- 
ference, turn round in going 65 miles ? 

45. If a man buy 10 bushels of chestnuts, at $5.00 per 
bushel, dry measure, and sell the same at 22 cents per quart, 
liquid measure, how much is his gain? Ans. $31.92. 

46. What will it cost to build a wall 240 feet long, 6 feet 
ii£rb^ and 3 teet thick, at %S.25 peT 10W\mcV^, ^^Ocv\sns2«. 
^inff 8 inches lonff, 4 inchea md.e, aa^ "^ m^^^ ^\q>5.'1 

Au8. %^nv^^%. 
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PERCENTAGE. 

331. Per cent, is a term derived from the Latin worda 
per centum, and signifies by the hundred, or hundredths, 
that is, a certain number of parts of each one hundred parts, 
of whatever denomination. Thus, by 5 per cent, is meant 5 
cents of every 100 cents, $5 of every $100, 5 bushels of every 
100 bushels, etc. Therefore, 5 per cent, equals 5 hundredths 
=.05=tJt^=^. 8 per cent, equals 8 hundredths=.OS= 

232. Percentagre is such a part of a number as is indi- 
cated by the per cent. 

233. The Base of percentage is the number on which 
the percentage is computed. 

234. Since per cent, is any number of hundredths, it is 

usually expressed in the form of a decimal; but it may be 

expressed either as a decimal or a common fraction, as in 

the following 

Table. 







Decimals. 


Common Fractions. 


Lowest Terms. 


1 percent. 


= 


.01 


= 


lio — 


iJff 


2 percent. 


r= 


.02 


=■ 


tStt =^ 


iV 


4 percent. 


= 


.04 


= 


- ifjT = 


it 


6 per cent. 


= 


.05 


= 


iSo — 


in 


per cent. 


•^-z 


.06 


= 


i8o — 


:1 


7 per cent. 


= 


.07 


= 


lio — 


liv 


8 per cent. 


= 


.08 


= 


rir = 


A 


10 per cent. 


=r 


.10 


— 


tVit = 


-Af 


16 percent. 


r- 


.16 


= 


tVit 


A 


20 percent. 


— 


.20 


= 


■ih 


i 


25 per cent. 


== 


.25 


=: 


^ 


i 


60 per cent. 


— 


.50 


= 


Ao — 


i 


100 per cent. 


^-z 


1.00 


rr 


m 


1 


125 percent. 


• — 


1.25 


= 


m 


i 


\ per cent. 


•^z. 


.005 


=: 


io'oo — 


rkf 


} per cent. 


= 


.0075 


= 


Tirifini — 


ilt 


12 j per cent. 


■zz. 


.125 


—2 


tVW = 


i 


16J per cent. 


= 


.1625 


= 


1825 ~. 


U 
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What 18 percentage) What is t\ie \»afe ol i^T5»xifi5».^^^ ^^^'^ ^'^ 
cent expressed ? 
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Examples pob Pbaotige. 

1. Express decimally 3 per cent. ; 6 per cent. ; 9 per ceni ; 
14 per cent ; 24 per cent ; 40 per cent ; 122^ per cent ; 150 
per cent 

2. Express decimally 6} per cent; 8f per cent; 33|per 
cent; 7^ per cent; lOf per cent; 9| per cent; 103^ per 
cent; 225 per cent 

v^\^ 3. Express decimally^ percent; f percent; f percent; 
f per cent; -J per cent; IJ per cent; 2f per cent; 4^ per 
cent ; 6 J per cent. ; 7| per cent.; 12^ per cent ; 25| per 
cent. 

4. Express in the form of common fractions^ in their low- 
est terms, 6\per cent; 8 per cent; 12 percent; 14J per 
cent; 18f percent; 21^ per cent; 31J per cent; 37^ per 

cent.; 40J per cent; 112 per cent; 226 per cent . ^\\ i 

\\ 

Case I. 

235. To find the percentage of any number. 

1. A man, having $125, lost 4 per cent of it ; how many 
dollars did he lose ? 

OFBRATION. 

$125 Ajtaltsis. Since 4 per cent. 1b x^ = .04, he lost , 

,04 -04 of $125, or $125 x .04 = $5. Or, 4 per cent is 

-^^ T*ff = tV. and T^ of $126 = $5. 

Rule. Multiply the given number or quantity by th$ ratf 
per cent, expressed decimally , and point off as in decimals. Or, 

Take such a part of the given number as the number expt^ 
ing the rate is part of 100. 

Examples for Practice. 

' "' per cent of $320 ? ^iw. $19J80. 

^^er cent, ol %^^ ^\ Aiva. %%^X%. 



Igwhat? QVve c»^Vax».V\caDL. "^s^. 
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( \ What is 7i per cent, of $56.75 ? Am. $4.11^. 

5. What is 1%^ per oent of 2450 pounds ? 

Ans. 306.25 pounds. 

6. What is 6} per cent, of 19072 bushels P 

Am. 1287.36 bushels. 

7. What is 33^ per cent of 846 gallons P 

Ans. 282 gallons. 

8. What is 9^ per cent, of 275 miles? Am. 26.95 miles 

9. What is 14 per cent, of 450 sheep? 

10. What is 50 per cent, of 1240 men ? 

11. What is 105 per cent, of $5760? Am. $604a 

12. What is 175 per cent, of $12967 ? 

13. What is 25 per cent, of | ? 

. 25 per cent, equals ^ = \, and } x } = ^, An». 

\ll4. What is 15 per cent, of -J ? Ans. •^. 

15. What is 2^ per cent, of 6f ? Am. f 

16. What is Z^ per cent, of ^ft^? Am. ^. 

17. What is 84 per cent, of 7J? Am. 6^. 

18. Find f per cent, of $40.80. Am. $.306. 

19. Find If per cent, of $15.60. Am. $.26. 

20. A farmer^ haying 760 sheep, kept 25 per cent, of 
them, and sold the remainder; how many did he sell ? 

21. A man has a capital of $24500; he invests 18 per 
cent of it in bank stock, 30 per cent, of it in railroad stocks, 
and the remainder in bonds and mortgages ; how much does 
he inyest in bonds and mortgages ? Am. $12740. 

22. A speculator bought 1576 barrels of apples, and upon 
opening them he found 12f per cent, of them spoiled ; how 
many barrels did he lose ? 

5-11 23. Two men engaged in trade, each with $2760. One . 
cf them gained 33f per cent, of his capital, and the other 
gained 75 per oent ; how much more did the one gain than 
the other ? Am. $1150. 

24b A man, owning f of an iron foun*^ MA&.%*^g«t^nt&K 
^iiasbaie; what part of the * aiA^>^' ' 

^^ did be gtUl own ? 
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25. A owed B $575.40 ; he paid at one time 40 per cent 
of the debt ; afterward he paid 25 per cent, of the remam- 
der; and at another time 12^ per cent, of what he owed 
after the second payment ; how much of the debt did he 
BtiU owe ? Ans. $226.56j. 

Case n. 

236. To find what per cent, one number is oi 
another. 

1. A man, haying $1253 lost $5; what per cent, of his 
money did he lose ? 

OPERATION. AifiAiiTBiB. , Multiply the 

5_i_125=.04=4 per cent. base by the rate per cent 

Or^ to obtain the percentage 

Yfy=^=.04=4 per cent (235) ; conversely, divide ^ 

the percentage bj the base 
to obtain the rate per cent. Or, einoe $125 1b 100 per cent, of his 
money, $5 is j|^, equal to ^^ of 100 per cent., which is 4 per cent. 

Rule. Divide the percentage by the hasey and the quotient 
will be the rate per cent, expressed decimally. Or, 
Take stich a part of 100 as the percentage is part of the 

base. 

Examples fob Pbaotioe. 

2, What per cent, of 1450 is $90 ? Ans. 20. 
\3. What per cent, of $1400 is $175? Ans. 12f 

4. What per cent, of $750 is $165 ? 
V5. What per cent of $240 is $13.20 ? Ans. 5f 

y 6. What per cent, of $2 is 15 cents ? i, 

^ 7. What per cent, of 6 hushels 1 peck is 4 bushels 2 petia 
G quarts ? Ans. 75 per oent 

y^ 8. What per cent, of 15 pounds is 5 pQunds ip ounoeB 
avoirdupois weight ? Ans. d7\ per cent 

ler cent, oi 250 \ie%.^ oi ^«.\J(Ka\& ^Si\w^5s^^ 



II la whatt OVv«» ex^A».Ti»J6swi. ^^^^«^ 
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10. From a hogshead of sagar containing 7G0 pouuds« 100 
pounds were sold at one time^ and 90 pounds at another ; 
what per cent, of the whole was sold ? 
^ 11. A man, having 600 acres of land, sold i of it at one 
time,Und ^ of the remainder at another time; what per 
cent, remained unsold ? Ans. 50 per cent. 

Case III, 

237. To find a number when a oertain per cent, 
of it is given. 

1. A man lost 15, which was 4 per cent, of all the money 
he had; how much had he at first? 

OPERATION. Analysis. We are here required to 

J5-2_.04=:$125. find the base, of which $5 is the por- 

Qy centa^. Now, percentage ecjuah) base 

5 -i/wx ftio^ multiplied by the rate per cent. ; con- 

* * Tersely, base equals percentage divided 

hy rate per cent. Or, $5 is 4 per cent, of all he had ; } of $5, or ], 
equals 1 per cent of all he had, and 100 times } equals 100 per cent., 
or all he had. 

BuLE. Divide ths percentage by the rate per cent., ex- 
pressed decimaUi/f and the quotient tvill be tlie base, or nuin- 
ter required. Or, 

Take as many times 100 as the percentage is times the rate 
per cent, 

"EkampJjEQ fob Pbactice. 

\ 2. 16 is 8 per cent of what number ? Ans. 200. 

8. 42 is 7 per cent of what number ? 
4. 75 is 12^ per cent, of what number ? Ans. COO. 

\ 5. 33 is 2f per cent of what number ? Ans. 12^X1. 

6. (281.25 is 37( per cent of what sum of money ? 

Ans. 1750. 
^ 7. A farmer sold 50 sheep, wldeh him ^ «n eeot. q11u& 
whole Sock; how nuuij iheep had 
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8. I loaned a man a certain som of monejr; afc one time 
he paid me (59.75, which was l^j^ per cent, of the whole 
.'sum loaned to him ; how much did I loan him P 

9. A merchant inyeoted (975 in dry goods, which was 15 
per cent of his entire capital; what was the amount of his 
capital ? Ans. $6500. 

10. If a man, owning 40 per cent, of an iron foundr; 
^11 25 per cent of his share for $1246.50, what is the yalus 
of the whole foundry ? Ans. $12465. 

11. A produce buyer, haying a quantity of com, bought 
2000 bushels more, and he found that this purchase was 40 
per cent, of his whole stock ; how much had he before bs 
bought this last lot? wi;}«. 3000 bushels. 

Case IV. 

208. To find a number when the niunber, iSi- 
oreased by a certain per cent, of itself is given. 

1. A man's income this year is $525, which is 5 per cent 
more than it was last year; what was it last year? 

OFBRATION. ANALYSIS. Sinoe his inoome 

$525 -^ 1.05 = $500. this jear is .05 more than it 

was last jeKt, this yokz^B in- 
come must be 1.05 times tlie inoome of last jear ; therefore divido tbis 
year's inoome by 1.05 and it gives the income of last year. 

Rule. Ditnde the amount by 1 plus the rate escpressed 
decimally, and the quotient wUl be the base or number re- 
quired. 

> III 

WhatiaCBaelYt ExplaiuttioDt Bala 



/ 
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^ Examples fob Practick \ 

2. What number increased by 18 per cent of itself is 
equal to U75 ? ' Ans. 1250. 

3. A merchant sells broadcloth for $4 per yard, and there- 
by makes 25 per cent. ; what did the cloth cost him? 

Ans. $3.20. 

4. A expended a certain sum for a house, and 15 per cent 
of the purchase price on repairs, ^and then found that ths 
whole cost was $6900. What was the purchase price P 

5. A certain manufacturing company have sold $432,250 
worth of goods, which is 8^ per cent, more than they"sol4 
last year. How much did tkey sell last year ? Ans. $400,000. 

6. A merchant bought a stock of goods, and paid 4t^ per 
cent, of the purchase price for freight, when he found that 
the goods cost him $8757. What was the purchase price ? 

7. A merchant increased his capital by 20 per cent, each 
year for two years, when he found he had $9360 iuvested. 
How much had he at first ? Ans. $6500. 

Case V. 

■ 

239. To find a number when the nmnber, dimin* 
ished by a certain per cent, of itself, is given. 

1. A man lost 8 per cent of his sheep and had 368 left ; 
how many had he at first ? 

OFERATIOK. ANALYSIS. Since the man lost 

368 -r- .92 = 400. 8 per cent, of his sheep, he has 

92 per cent, left ; hence 368 is .93 
times his original flock. We therefore divide 868 by .92 and obtain 
the required number of sheep. 

BiJLE. Divide the given number by 1 minus the rate ex- 
pressed decimally, and the quotient will be the base or number 
required. Or, 

Take as many times 100 as the given number is times 1 
minted the raie. 
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Examples fob Pbactioe. 

2. What number diminished by 15 per cent, of itself is 
equal to 340? Arts. 400. 

3. A having a certain sum on deposit drew out 20 per 
cent., when he found he had $1000 left. How much had he 
on deposit at first ? Ans. $1250. 

4. My income this year is $4028, which is 24 per cent i 
less than it was last year. How much was it last year ? / 

5. What number diminished by ^ per cent, of itself is 
equal to 298^ ? Ans. 300. 

6. A sells his horse for $198, which is 10 per cent less 
than his asking price, and his asking price was IQ per cent 
more than he cost him ; what did the horse cost him? 

Ans. $200. 



COMMISSION AND BROKERAGE. 

^ 240. An Agrenty Factor, or Broker is a person who 
transacts business for another, or buys and sells money, 
stocks, notes, etc. 

241, Commission is the percentage, or compentotion 
allowed an agent, factor, or comniission merchant, for buy- 
ing and selling goods or produce, collecting money, and 
transacting other business. 

242. Brokerage is the fee, or allowance paid to a broksi 
or dealer in money, stocks, or bills of exchange, for making 
exchanges of money, buying and selling stocks, negotiatiog 
bills of exchange, or transacting other like business. 

The rates of commiBBion and brokerage are not regulated by law, but are 
~eckoned at a certain per cent, upon the m»ney employed in the transactiaii. 

TkAae an agent» foctOT, ox \>xokfit, NTV:A.\.Na\&Ma&\s) ^fssDOBfiaaiaX^ 
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COHHISSION AKD B 

Case I. 

343. To find the oommission or brokerage on any 
sum of money, y^ 

1. A commission merchant sells butter and cheese to the 
amount of $1540 ; what is his commission at 5 per cent. P 

OPERATION. Ajtalysis. Since 

$1540 X .05 = $77, -4 /W. the commission on 

Or, ^4, = JL, and A X $1540 = $77. ^^ ^ ^ ^°*s «^ -^^ 

it is $1540 X .05 = $77. Or, since 5 per cent, is yf^ = t^o ^^ ^^^ Bum. 
received, the commission is ^^^^^ of $1540 = $77. 

Rule. Midtiply the given sum by the rate per cent* ex- 
pressed decimally^ and the result will he the cominission or 
brokerage. Or, 

Take such a part of the given sum as the number express- 
. ing the per cent, is part of 100. 

>^^ Examples for Practice. 

2. A commission merchant sells goods to the amount of 
$6756 ; what is his commission at 2 per cent. ? 

Ans. $135.12. 

3. What commission must be paid for collecting $17380, 
at 3^ per cent, ? Ans. $608.30. 

4. An agent in Chicago purchased 4700 bushels of wheat 
at 75 cents a bushel ; what was his commission at 1^ per 
cent, on the purchase money ? 

6. A broker in New York exchanged $25875 on the Suf- 
folk Bank, Boston, at \ per cent. ; how much brokerage did 
he receive? Ans. $64.6875. 

6. An auctioneer sold at auction a house for $3284, and 
th6 furniture for $2176.50 ; Avhat did his fees amount to at 
2J per cent ? 

7. A broker negotiates a bill of exchange of $2890 for 
\ per cent, commission ; h9W much is his brokerage ? 



e 
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8. An agent buys for a manufacturing company 26750 
pounds of wool, at 32 cents a pound, and receives a com- 
mission of 2i per cent ; what amount does he receive ? 

Ans. $235.40. 

9. If I sell 400 bales of cotton, each weighing 570 pounds, 
at 9 cents a pound, and receive a commission of 2^ per cent, 
how much do I make by the transaction ? Ans. $461.70. 

10. A commission merchant in New Orleans sells 450 
barrels of flour at $7.60 a barrel ; 38 firkins of butter, each 
containing 56 pounds, at 25 cents a pound; and 105 cheeses, 
each weighing 48 pounds, at 9 cents a pound ; how mnch 
is his commission for selling, at 5^^ per cent. ? 

Arts. $242,308. 

11. A lawyer collected a note of $950, and charged O^per 
cent, commission ; what was his fee, and what the sum to 
be remitted? Am. Fee, $61.75 ; remitted, $888.25. 

12. An insurance agent's fees are 6 per cent, on all sums 
received for the company, and 4 per cent, additional on all ' 
sums remaining, at the end of the year, after the losses are 
paid ; he receives, during the year, $30456.50, and pays losses 
to the amount of $19814.15 ) how much commission does he 
receive during the year ? Ans. $2253'l084. 

Case II. 

244. To find the oommission or brokera^, when 
it is to be deducted ^firom the given sttzn, and the 

balance invested. "T" ^^/ /• "/* ^^ yl^t'^'^^ 

1. A merchant sends his agftot $1260 wi<ui which to buy 
merchandise, after deducting^his commission of 5 per cent; 
what is the sum invested, and how much is the commission! 

OPERATION. 
$1260 -^ 1.05 = $1200, invested. 
$1260 — $1200 = $60, commission. 

Or, H* + T*Tr = tf ; *1260 -f- If = $1200, Inyestod; 
And. $1260 — $1200 = %^0, commx%^\«v.. 



%aki ^ QaN^ e'x?^'a»xNsyQL» "^m^^* 
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Akaltbib. Since the commission is 5 per cent., the agent must 
receive $1.05 for everj $1 he expends ; he can invest as many dollars 
as $1.05 is contained times in |1260, which is |1200 ; and the differ 
ence between the given sum and the sum invested is his commission. 

Or, the money expended is \a of itself, the commission is ^^^^ oi 
this sam, and the commission added to the sum expended is f$f of 
the whole sam. Since $1200 is ^ = fi, $1260 -4- f^ = $1200, th4 
sum expended ; and $1260 — > $1200 = $60 the commission. 

Rule. I. Divide the given amount by 1 increased by thi 
rate per cent, of commission, and the quotient is the sum 
invested. 

n. Subtract the investment from the given amount, and 
the remainder is the commission. 



Examples fob Pbagtice. 

2. A man sends $3240.20 to his agent in Boston^ request- 
ing him to lay it out in shoes^ after deducting his commis- 
sion of 2 per cent. ; what is his commission ? Ans. $63.65. 

8. What amount ^of stock can be bought for $9682, and 
allow 3 per cent, brokerage? Ans. $9400. 

4. A Hour merchant sent $10246.50 to his agent in Chi- 
cago^ to invest in flour, after deducting his commission of 
3^ per cent. ; how many barrels of flour could he buy at 
$5.50 per barrel? Ans. 1800 barrels. 

5. An agent receives a remittance of $4908, with which 
to purchase grain, at a commission of 4j^ per cent. ; what 
will be the amount of the purchase ? 

6. Eemitted $603.75 to my agent in New York, for the 
purchase of merchandise, agent's commission being 5 per 
cent. ; what amount of broadcloth at $5 per yard should I 
receive? Ans. 115 yds. 

^ 7. A commission merchant receives $9376.158, with or- 
ders to purchase grain ; his commiBedon is 3 per cent., and 
he charges 1|- per cent additional tor ^rottrwDteieSi^^^ ^^ 
lirarf at b epedSed timei how w !V ^2S^> ^^ 

wbBtarebiaie&if ^V 
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8. A real-estate broker, whoso stated commission is 1} 
per cent.9 receiyes $13842.07, to be used in the purchase of. 
city lots ; how much does he invest, and what is his com- 
mission? Ans. $13604 invested ; $238.07 conmiission. 

9. A broker received $10650, to be invest^ in stocks after 
deducting } per cent, for brokerage ; what amonnt of stock , 
did he purchase? 

STOCK-JOBBINa. 

245. A Corporation is a body authorized by a general 
law, or by a special charter, to transact basiness as a single 
individual. ^ ^ 

246. A Charter is the legal act of incorporation, and 
defines the powers and obligations of the incorporated bod;. 

247* A Firm is the name under which an nnincorpo- 
ratcd company transacts business. 

248. Capital or Stock is the property or labor of an 
individual, corporation, company, or firm ; it receives dif- 
ferent names, as Bank Stock, Railroad Stock, Government 
Stock, etc. 

249. A Share is one of the equal parts into which the 
stock is divided. 

250. Stockholders are the owners of the shares. 
.^ 251. The Nominal or Par Value of stock is its first 

cost, or original valuation. 

The original yalnation of a share raries in different companies. A share of bank, 
insarance, railroad, or like stock is nsnally $100. 

252. Stock is At Par when it sells for its first cost, or 
original valuation. 

253. Above Par, at a premium, or in advance, when it ; 
sells for more than its original cost ; and 

254. Below Par, or at a discount, when it sells for less / 
than its original cost. ' 

D^i?2ie a corporation. Ac\iaT\«^T. K^Tm. C,«^V^wt^^«^^ 
ffkiekhtMmu jPar value. Mpw. KVio^e.^^^. ^^sw.^w«• 
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255. The Slarket or BeaJ Taloe of etock is what it I 
will bring per sbai-e in money. 

356. A Dividend is a sum paid to stockholders from 
the profits of the business of the company, 

357. An Afisessmeut is a sura required of stockholdera 
to meet the losses or cspcnsea of the business of the company. 

258. Premium or adTsnce, and discount on stock, divi. 
deads, aad assessments, are computed at a certain per cent, 
upon the original value of the shares of the stock, 

359. A Stock Broker ia a person who buys and selli- I 
stocks, either for himself, or as the agent of another. 

360. The calculations in stock-jobbing are based upon 
the following relations ; 

L Premium, disconnt, and brokerage are each a percent' 
age, computed upon the par value of the stock as the base. 

IL The market value of stock, or the proceeds of a sale, 
is the amovni or difference, according as the sum ia greater 
or leas than the par value. 

V Id an eiamplee rckting to etoct«, tlOO will be coosiilsred a ebuc, dsIobb olbep-/ I 
I \ wlM anUd. ' ■ 

Case I. 

3G1. To find the value of stock, when at an ad- 
vance, or discount. 

1. What will t3340 of Bank Stock cost at 8 per cent, ad- 
Vance, brokerage ^ per cent ? 

OPEBATIOIt, 

»1 + .08 = »1,08. 
$1.08 + ,0025 = *1.0825. 
$1.0825 X 32i0 = «3fi07.30 



Akai-tbis. To find th« 
price of stock, ws add tlit 
rate of advance to, or saU 
tract the discount from. $1; 
to this result odd tlie bro- 
kerage, and we have the cost of $1. Hence $3340 atocl: will coEt S24() 
timea $1-0835. 

Bulk. Multiply fha cost of $1 by (he number indicating 
the par value of (he stock. 

SfMrket v*lae. A dividend. An 8LBaeBBmtn.\.. C»^»\^a-»'■^ta^.^ 
eiplanatfoa. Rule. 
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Examples fob Fbacticii 

2. If the stock of an insurance company sell at 5 per oeni 
below par, what will $1200 of the stock cost ? Ans. 11140. 

3. What is the market value of 35 shares of New York Cen- 
tral Bailroad stock, at 15 per cent, below par ? Ans. $2975. 

4. What must bo paid for 48 shares of Panama Bailroad 
stock, at a premium of 5^ per cent., if the par value be $150 
per share, brokerage ^ per cent ? Ans. $7632. 

5. What costs $5364 stock in Minnesota copper mines, at 
per cent, above par, brokerage ^ per cent ? Ana. $5853.465. 

6. A man purchased $6275 stock in the Pennsylvania Coal 
Company, at par, and sold the same at a discount of 12 p^ 
cent ; what was his loss ? Ans. $753. 

7. What must be paid for 125 shares of United States 
stock, at 4f per cent premium, the par value being $1000 
per share, brokerage ^ per cent ? Ans. $131250. 

8. Bought 42 shares of Illinois Central l^ailroad stock, at 
14 per cent, discount, and sold the same at a premium of 
12^ per cent ; what did I gain ? Ans. $1113. 

9. What is the market value of 175 shares of stock in the 
Suffolk Bank, at i per cent advance? ^n^. $17631.25. 

10. Bought 75 shares of stock in the Bank of New (Krleans 
at $50 each, at 3 per cent discount, and sold it at 2j^ per 
cent, advance ; what was my gain ? Ans. $196,875. 

11. B. exchanged 28 shares of bank stock, of $50 each, 
worth 7 per cent, premium, for 25 shares of railroad stock, of 
$100 each, at 12^ per cent, discount, and paid the difierence 
in cash ; how much cash did he pay? Ana. $689.50. 

12. A speculator exchanged $3600 of Bailroad bonds, at 
5 per cent discount, for 27 shares of Bank stock, at 3 per 
cent premium, receiving the difference in cash ; how much 
money did he receive ? Ana. $639. 

ISO fiharea Pacific Bailroad stock, at a dis- 

my gWDL^ Afft»*\W^ 
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Case IL 

262. To find how mnch stock may be purchased 
fi>r a given sum. 

1. How many shares of bank stock, at 3 per cent advance, 
may be bought for $5150 ? 

aPKRATiOBr. Ahaltbib. Since the stcdL 

15150 -T- L03 = $5000 = is At 3 per cent. adTmnoe, $1 

50 shares, Ans. ®' >»**^ at par wiU cost |1.03; 

and if we diride $5150, the 
wbole Run to be expended, hf 1.03» the coet of $1 of stock, the qwK 
tient must be the amount of stock pozchaaed. 

TivuL Divide the given sum by the cost of $1 of stocky and 
the quotient mil he the nominal amount of stock purchased. 

2i. How many shares of railroad stock, at 5 per cent, ad- 
Tsnce, can be porchased for $6300 ? Ans. 60 shares. 

3. I inyested $6187.50, in Ocean Telegraph stock, at 10 
per cent, discount ; how mach stock did I purchase ? 

Ans. $6875. 

4. I sent my agent $53500 to be invested in Illinois Cen- 
tral Bailroad stock, which was selling at 7 per cent, advance; 
what amount did he purchase ? Ans. $50000. 

5. Sold 50 shares of stock in a Pittsburgh ferry company, 
at 8 per cent, discount, and received $1150 ; what is the par 
value of 1 share? Ans. $25. 

Stock iNTBarMEirrs. 

263. The net earnings of a corporation are usually divid- 
ed among the stockholders, in semi-annual dividends. The 
income of capital stock is therefore fluctuating, being depend- 
ent upon the condition of business ; while the income arising 
from bondsy whether of government or corporations, is fixed, 
being a certain rate per cent., annually, of the par value, or 
face of the bonds* 

due H §0 whMif Give enlanatkn. Eaq^bla ^&Sta«&a^ \afi^ 
iacom^cfmpitml etock, and ox bonda. 
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264. Federal or United States Seciirities^areoftwo 
kinds; viz.^ Bonds and Note& 

Bonds are of two kinds. 

First, Those which are payable at a fixed date^ and are 
known and quoted in commercial transactions by the rate 
of interest they bear, thus : U. S. 3's> that is^ United State? 
Bonds bearing d% interest. 

Second, Those which are payable at a fixed date, b::l 
which may be paid at an earlier specified time, as the Oot- 
emment may elect. These are known and quoted in com- 
mercial transactions by a combination of the two dates^ 
thus : U. S. 5-2(ys ; or a combination of the rate of inter- 
est and the two dates, thus : U. S. 6^8 5-20 ; that is, bonds 
bearing 6% interest, which are payable in twenty years, but 
may be paid in five years, if the Government so elect. 

When it is necessary, in any transaction^ to distinguish 
from each other different issues which bear the same rate of 
interest, this is done by adding the year in which they be- 
come due, thus: U. S. 5's of '71 ; U. S. 5's of '74; U. S. 4'8 
of 1907, etc. 

U. S. Notes are payable on demand, without interest, and 
are known as United States Legal-tender Notes, or, in 
common language, " Greenbacks." 

The nomenclature here explained is that used in com- 
mercial transactions, which involve similar Securities of 
States or Corporations. 

The interest on all U. S. bonds, except the Pacific R K 
6's, is payable in gold. 

* Though many of the owrlier claflses of U. S. seenritieB have been 
refunded, a full statement of this subject is consideied easential to an 
understanding of the history of those securities which at present rep- 
resent our public debt. 
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The following are the principal United States Secnrities 
f^hich have been issaed since 1860 : 



n.a6'sofl867. 

u. a 6'8 of isea 

n. S. 6's of 1880. 
U. S.6'8ofl881. 
U.S. 5*8 of 1871. 
U. S. 6'8 of 1874. 
U. S. 5'B (New) of 1881. 
n.S.4|'8 '• of 1891. 



U. S. 4*8 (New) of 1007. 
U. S. 3'8 (New). 

U. a 6-20's, due 1867-82, Int. 6%. 
U. a 5-20*8, dne 1869-84, int. 6%. 
U. a 5-20% due 1870-85, int. 6%. 
U a 10-40*8, dne 1874-1904, int 5^. 
Pacific Railroad 6*8 of 1895. 
Pacific RaUroad 6*8 of 1896. 



1. The 5 20*8 were i8sned in 1862, '64, '65, '67, and '70. They bore 
interest at 6^, payable semi-annnally or qnarterlj in gold. 

8. Bcmds issued by States, cities, etc.. are quoted in a similar man* 
nor. Thos, & G. 6*9 are bonds bearing ^% interest, issaed by the 
State of South Carolina. 

8. Most of the above named U. S. bonds have been refunded in the 
issues which bear 4|, 4, and 8% interest, but there are several millions 
of the earlier Issues still outstanding, though the Government has 
ceased to pay interest on them. 

Case L 

265. To find what income any investment will 
produce. 

1. What income will be obtained by investing 16840 in 
atock bearing 6^, and purchased at 95^ ? 

OFEBATIOK. ANALYSIS. We 

$6840 -i- .95 = $7200, stock purchased, divide the invest- 
$7200 X .06 = $432, annual income. ^^^ •^®^' ^^ 

the cost of $1, and 
obtain $7200, the stock which the investment will purchase (262). 
And since the stock bears 6% interest, we have $7200 x .06 r= $482, 
the annual income obtained by the investment. 

Rule. Find how much stock the investment will purchase, 
and then compute the income at the given rate upon the par 
value. 



BSxphuiBtUm? Bu]»T • 
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2. If I invest (867 in 6% bonds at 102^ what inoomt 
will I receive on my investment ? Atis. $51. 

3. What will be my yearly income, if I invest $8428 in 
5 per cents, at dS% ? Ans. $430. 

4. How much stock at a premium of 4f ^ can be bought 
for 110500, brokerage i%? Ans. $10000. 

5. If A invest $4795 in Maryland 5's. at 87^, brokerag; 
\%9 Tfhdkt will be his yearly income? Ans. $274. 

6. Having $10476 to invest, I find I can parchase K Y. 
6's at 1071^, A^d Erie B. B. 5's at ^^% brokerage \%, in 
each instance. How much more will I receive yearly by 
investing in the former than in the latter ? Ans. $42. 

7. A having a farm of 109 acres, which rents for $681.25, 
sells the same for $125 per acre, and invests the proceeds in 
Pacific R B. 6's at 108f^, brokerage \% for purchasing; 
will his yearly income be increased or diminished, and how 
much f Ans* Increased $68.75. 

Cash II. 

266. To find what stim muet be invested to ob- 
tain a given inoome. 

1. What sum must be invested in Virginia h% bonds, 
purchasable at 80^, to obtain an income of $600 ? 

OPERATION. AlTALTBIB.-- 

$600 -5- .06 = $12000, stock required. Since $I of the 
$12000 X .80 = $9600, cost or investment «*«* ^^^ ^"^ 

< tain $.05 in- 
come, to obtain $600 wiU require $600-4- .05= $12000 (Case I). Multi 
plying the par value of the stock by the market price of $1^ we have 
112000 X .80=$9600, the cost of the required stock, or the sum to bf 
Inyested. 

Rule. I. Dnnde the given income by the per cent, tcliich the 
stock pays ; the quotient will he tlie par value of the stock 
required. 

What is Case Ht 'Ea.p\asA\.\aDL'\ ^\^^\ 
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IL MuUiplp the fKor vatne of the Hock bjf the market valm 
9/ one doUar of the dock; the product witt be the required 
investments 

EXAICPLES POB PbACTICB. 

2. If N. Y. 6'8 are b% below par, what sum must be ilk- 
rested in this stock to obtain an income of $840? 

Ans. 113300. 

3. What som mnst be inyested in 5 per cents at 98}%, 
brokerage \% for baying, to secure an annual income of 
tl860P Ans. $36642. 

4. Wben N. Y. 5 per cents are quoted at 108}, what sum 
mnst I invest to secure an aonual income of $1080, broker- 
age }%? Ans. 1^436. 

5. If I sen $25000 in railroad bonds at $93|%, and invest 
a snfficient amount of the proceeds in Pacific R. R 6*8, at 
109}%, to yield sm annual income of $960, and buy a house 
mth the remainder, how much will the house cost me P 

Ans. $5957.50. 
Case m. 

S67. To find what per cent, the income is of the 
investment, when stock is ptirchased at a given 
price. 

1. What per cent, of my investment shall I secure by 
purchasing the New York 7's at 105^ f 

Analysis, ^oe $1 of the stock 

OPEEATiOH. will east $1.06, and pay $.07» the In- 

.07 -S- L05 = 6f ^ come is yf^ = ^% of the invest* 

ment. 

BuLS. Divide the annual rate of income which the stock 
tears by the price of the stock ; the quotient wiU be the rate 
upon the investment. 

EXAHPLBS FOB PbACTICE. 

2. What is the rate of income upon money invested in 
%% bonds, purchased at 87 per oepk T ^sn^ ^A^^ 

W^batisCaaint 



3. What per cent on his money will a nmn receive Rn- 
nnaily if he invest in H. Y. &b at 105^ ? Ans. h^%. 

4. What is the rate of income upon money invested in 
Missouri 6's at lb% ? Ans. 8%. 

5. Purchased Pacific B. B. 6's at 107}^^ brokerage ^^; 
what is the income on the investment? Ans. 6^%. 

t>. Which is the l^etter investment, Mass. 5'8 at 98^^, or 
Pacific R B. 6's at 108f 5^^ brokerage i% in each ? 

7. If stock paying 10^ dividends is at a premium of 
12^^, what per cent of income will be realized on an in- 
vestment in it ? Ans. 8}^ 

8. Which will yield the better income, 8% bcmds at 110, 
or 5'8 at 75 ? Ans. 8% bonds at 110, ||?g better. 

9. Which is the more profitable, and how mucti^ to bay 
New York 7's at 105» or 6% bonds at 84? 

Ans. ^% bonds at 84, ^% better. 

10. What per cent of income does stock paying 10^ 
dividends yield, if bought at 106 ? Ans. 9|f J^. 

11. What per cent will stock which pays h% dividends 
yield, if bought at a discount of 15^? Ans. b^%. 

Case IV. 

268. To find the price at whioh stock must be 
purchased to obtain a given rate upon the izLvest- 
ment. 

1. At what price must 6^ stocks be purchased in order 

to obtain 8% income on the investment? 

Analysis. Sinoa ^06, tho inoooie 

OPERATION. of $1 of the stock, is 8% of the sum 

$.06 -h .08 = $.75 p^d for it, we have (235) $.06 + 

.08 = 75% , the pnichase price. 

EuLE. Divide the annual rate of income ivhich the stock 
bears ly the rate required on the investment ; the quotient 

*ce of the stocfc. 
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Examples fob Practice. 

3. What must I pay for Missoari 6's that my investment 
may yield 9% annually ? Ans. 66|^. 

3« What rate of premium does Q% stock bear in the mar- 
ket when an investment pays b%f Ans, 20^. 

4. What mufit I pay for Government 5 per cents^ that my 
investment may yield 8% ? Ans. 62^%, 

5. At what rate of discount must Vermont 6 per cent 
bonds be purchased that the person investing may secure 
^i% upon his money ? Ans. 4^ 

6. What must be paid for 6% bonds^ that the invest- 
ment may yield 8^ ? Ans, G2^. 

7. How much premium may be paid on stock that pays 
10^ dividends, so as to realize 1H% on the investment ? 

Ans. Sa^^. 

8* What rate of premium does 7 per cent, stock bear in the 
nuu'ket when an investment pays 6%? Ans, 16|^. 

9. At what price must stock, of the par value of $50 a 
share, and that pays 6% dividends, be bought, to yield an 
income of 7i% ? Ans, $40. 

TRADE DISCOUNT. 

269. A Discount is a deduction from the face of bills, 
the list price of goods, or from the amount of debt, without 
regard to time, and is usually expressed by the term **jper 
cent, off/* 

Thiui a discount of d5 ^ meani a deduction of 25^ off from the ask- 
ing price. A discount of 30^ and 10% does not mean 40% off, but that 
80% is first to be deducted, leaving 70% of the price, then 10% of 70% 
of the price, equal to 7% , is deducted from the remainder, leaviog 68 % ; 
8o that the total discount is but 87%. 8 tens and 5% off means three 
successive discounts of 10% and 5% from the remainder, etc. 

270. In some kinds of business fixed price lists are 
printed, of certain kinds of goods, atiA ^\\^Xi ^ ts»a ^^ 

io prfces occurs, lusteBA of chitfl ~ ^ *( ^<^ 'i^fcv^^ ^^ 
discoant b duuiged. - . ■ 
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271. The List Price is called the fixed price, and the 
discount is called Trade Discount. The Net Price 

is the list price, less the disconnty or the price received for 
the goods. 

EXAMPLBS FOB PBACrTIOB. 

1. What is the net cost of a bill of goods amonnting to 
1975, bought on 4 mo., at 10^ discount^ and h% off for 
cash? Ans. $833.62^. 

Find the discount and net cost of the following bills of 
goods: 

2. Bought for $750, on 3 mo., at 20^ discount, and 4% off 
for cash. Ans. $576; $174. 

3. Bought for $1584.50, on 60 da., at 12|^ discount, and 
2^^ off for cat^h. Atis. $1351.78; $232.72. 

4. Bought for $365. 75, on 4 mo., at 20^, 10^, and 6% off 
for cash. Ans. $250.17 ; $115.58. 

5. Bought for $260, on 90 da., at 2 tens and 3% off for 
cash. Ans. $204.28; $55.72. 

6. What is the difference ou a bill of $650, between a dis- 
count of 30^, and a discount of 25^ and 5^ off ? 

Ans. $8,125. 

7. School slates, marked to sell at $12.75 a case, were 
sold at 50^, 10^, and 6% off. What was the net price ? 

Ans. $5.45. 

8. What is the difference between 15^, 2 tens, and 5% off, 
and 40^ off ? Ans. 5^Jg+. 

9. A bill of school slates, at list prices, amounts to 
$364.50. The discounts are 40^, 12^%, and 10^. What 
is due on the bill? Ans. $191.03. 

10. What is the difference on a bill of $694, between a 
direct discount of 30^ and three successiye discounts of 
each 10^? A7is. $20,126. 

'mnt gives a discount of 16^ and 10^. What 
riginal price flLO^^Vv ^T^^v^^'^- Aif^^^^^Vfe, 
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PBOFIT AND LOSS. 

272» Profit and lioss are commercial terms, used to 
express the gain or loss in business transactions, which is 
usually reckoned at a certain per cent on the prime or first 
cost of articles. 

Case I. 

273. To find the amoimt of profit or loss, when 
the cost and the gain or loss per cent are given. 

1. A man bought a horse for $135, and afterward sold 

him for 20^ more than he gave ; how much did he gain ? 

OPBBATiON. Analysis. Since $1 

$135 X .20 = $27, Am. gains 20 cents, or 20^, 

Or, VW = i; W36 X i = $27. $135 will gain $135 x. 20 
*•• • • =$27. Or. since 20^ 

eqnalfl -^ = |, the whole gain wiU be | of the cost. 

BuLB« Mulliply the cost ly the rate per cent, expressed 
decimally. Or^ 

Take such part of the cost as the rate per cent, is part of 100. 

Examples fob Practice. 

2. A grocer bought a hogshead of sugar for $84.80, and 
sold it at 12^ per cent, profit; what was his gain ? 

3. A miller bought 500 bushels of wheat at $1.15 a bushel, 
and he sold the flour at 16} per cent, advance on the cost 
of the wheat; what was his gain ? Ans. $95.83^. 

\ 4. Bought 76 cords of wood at $3.62^ a cord, and sold it 
so as to gain 29 per cent ; what did I *make ? 

5. A hatter bought 40 hats at $1.75 apiece, and sold them 
at a loss 'of 1^ per cent. ; what was his whole loss ? 

6. A grocer bought 3 barrels of sugar, each containing 230 
pounds, at 8J cents a pound, and sold it at 18^ per cent, 
profit; what was his whole gain, and what the selling price 
per pound ? Ans. Gain, $1055 ; piioft pet Ya., '^\ ^xs^a* 

tkm. Bah. 
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7. A sloop, freighted with 3840 bu. of com, enconntering 
a storm, threw 37^ per cent of her cargo overboard ; what 
was the loss, at 62^ cents a bushel ? Ans, $900 loss. 

^ 8. Bought a carriage for $160, and after paying 10% for 
repairs, sold it at 12^% profit. ' What was the gain ? 

9. What is the profit on 6 doz. pairs of gloves, bought at 
$12 a doz. and sold at a gain of 50% a pair ? 

10. Bought two houses for $2500 each, and sold one at an 
advance of 33 J% and the other at a loss of 331%, What did 
I gain or lose on both ? 

11. A merchant pays $6840 for a stock of spring goods, 
and sells them at an advance of 26|% on the purchase 
price. After deducting $375 for erpenses, what is his gain ? 

12. A miller bought 1000 bushels of wheat at $1.84 a 
bushel, and sold the flour at 16|% advance on the cost ot 
the wheat. What was his profit ? Ans. $306^67. 

13. Bought 128 tons of coal at $5.12^ a ton, and sold it 
at a gain of 22%. What was the entire profit ? 

14. A gentleman bought a store and contents for $4720 ; 
he sold the same for 12]^ per cent, less than he gave, and 
then lost 15 per cent, of the selling price in bad debts ; what 
was his entire loss ? Aiis. $1209.50. 

15. A man commenced business with $3000 capital; the 
first year he gained 22| per cent, which he added to his 
capital ; the second year he gained 30 per cent on the whole 
sum, which gain he also put into his business ; the third 
year he lost 16f per cent of his entire cajpital ; how much 
did he make in the 3 years ? Ans. $981.25. 

Case IL 

274. To find the gain or loss per cent., when the 
cost and selling price are given. 

1. Bought wool at 32 cents a pound, and sold it for 
,40 cents a pound ; what per cenl, N^aa galvcL^^*^ 

Case n ia whaX*t Q\v© e»g^^»aMA^D^l. 'Bx^a. 
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OffESATIOH. 

40 — 32 = 8 ; 8 -f--32 = A = .25, u4n^. 
Or, 40 — 32 = 8 ; 8 -T- 32 = -A = i ; J X 100 = 25j?. 

AKALY8I& Since the gmin on 33 cento is 40 — 82 = 8 cents, the 
whole gmin is A = i ^^ ^® porchaae money ; and \ reduced to a 
decimal is 25 kundruUhi, eqnsl to 25 per cent. Or, if the gain were 
equal to the purchase money, it would be 100 per cent ; but since the 
gain is A = J^ of the purchase money, it will be J of 100 per cent 
equal to 25 per cent 

' BuLE. Make the difference between the purchase andsellttig 

pHixs the numerator, and the purchase price the denomina" 

tor; reduce to a decimal, and the result will he the per cent. 

Or, Take such a part of 100 as the gain or loss is part of 

the purchase price. 

Examples fob Practice. 

2. A man bought a pair of horses for $275, and gold them 
for $330 ; what per cent, did he gain ? Ans, 20%. 

3. If a merchant buy cloth at $.60 a yard, and s^ll it for 
$.75 a yard, what does he gain per cent. ? 

4. A speculator bought 108 barrels of flour at $4.62^ a 
barrel, and sold it so as to gain $114.88)^ ; what per cent. 
profit did he make ? Aiis. 23 per cent 

5. Bought sugar ijt.S cents a pound, and sold it for 
9^ pents a pound ; what per cent, was gained ? 

6. A droTcr bought 150 head of cattle for $42 per head^ 
and sold them for $5400 ; what was his loss per cent.? 

Ans, 14f J^. 
V 7. If I sell for $15 what cost me $25, what do I lose per 

cent. ? Ans. 40 per cent. 

y 8. Bought paper at $2 per ream, and sold it at 25 cents 

a quire ; what was the gain? Ans, 150^. 

9. If I 9ell i of an article for f of its cost, what is gained 
per cent ? Ans. 50 per cent, 

10, Iff of an article be sold for 'whait \ ol HXits^^^V^' 
the loBB per oent i \^fSLK§ssi 
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11. If I sell 3 pecks of doTer-seed for what one bashd 
cost me, what per cent do I gain ? Ans. 33|^. 

12. A, having a debt against B^ agreed to t^ke t.87| on 
the dollar ; what per cent, did A lose ? /^ J^ i-yA * 

V 13. A grocer bought 7 cwt 20 lb» of sugar/at y^cents a 
pound, and sold 3 cwt 42 lb. at 8 cents, and the remainder 
at 8^ cents ; what was his gain per cent ? A'm. 18^ per cent 

\, 14. Bought 2 hogsheads of wine, at $1.25 a gallon, and 
gold the same at 11.60 ; what was the whole gain, and what 
^he gain per cent ? Aub. Gain 28^ 

y^ 15. A grain dealer bought com at $.55 a bushel and sold 
it at 1.66, and wheat for $1.10, and sold it for $1.37^ ; upon 
which did he make the greater per cent ? 

Am. 5 per cent, upon the wheat 



Case m. 

275. To find the selling price, when the oost and 
the gain or loss per cent, are given. 

1. Bought a horse ^ior $136^; for how much must he be 
0old to gain 25 per cent. ? 

OFEBATiOK. Analtbis. 8lnce $1 of eoflt 

$1 + . 25 = 11.25. Bollfl for $1JB5« $186 of cost wiU 

$1.25 X 136 = $170, .4w«. 8®^1 ^^' 1^ *^°^ $J^-35, whidi 

Or iiUl J. JUL — . lU. 2. 1 «l^s $170, the seUing price. 

vi, ttnr -r tinr — tW — r or, since the cost is 44*. and 

$136 X i = 1170, Am. ^he ^ ^. the selllS^pric. 

will be ^ = f of the cost, or 
f of $186 = $170. If the horse had been sold at a loss of 25 per craij 
then $1 of cost would have sold for $1 minus .25, or $.75, etc. 

Rule. Multiply $1 increased hy the gain or diminished oy 
fliQ Uo9 «uM* cent, by the number denoting the cost. Or, 

part of the cost as is equal to \^ increased or 
he gain or loss per cent. 

XII is wbait Qi^^ cx:]^\%a*^aii, lasi:^ 
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Examples fob Pbaotice. 

2. If 12^ hnndred-weiglit of sugar cost tl40^ how must 
t be sold per pound to gain 2b% Y Aiis. 14 cents. 

3. Bought a hogshead of molasses for 30 cents a gallon, 
md paid 16f per cent, on the prime cost, for freight and 
cartage ; what must it sell for, per gallon, to gain 38^ per 
3ent. on the whole cost? Ans. |.4&|. 

4. For what price must I sell coffee that cost 10^ cents a 
pound, to gain Vt\% ? 

5. If I am compelled to sell damaged goods at a loss of 
15 per cent, how should I mark goods that cost me 1.62^? 
11.20? I3^7i^? Ans. %M\\ $1.02; $3.29i. 

6. A man, wishing to raise some money, offers his house 
and lot, which cost him $3240, for 18 per cent, less than 
cost ; what is the price ? 

7. G bought a farm of 120 acres, at 128 an acre, paid 
$480 for fencing, and then sold it for 12|^ per cent, advance 
on the whole cost ; what was his whole gain, and what did 
he receive an acre? Ans. 1480 gain ; 136 an acre. 

8. Bought a cask of brandy, containing 52 gallons, at 
$2.60 per gallon ; if 7 gallons leak out, how must the re- 
mainder be sold per gallon, to gain 87^ per cent, on the 
cost of the whole ? Ans. $4.13). 

9. A merchant bought 15 pieces of broadcloth, each piece 
containing 23^ yards, for $840, and sold it so as to gain 
18] per cent. ; what did he receive a yard ? 

Case IV. 

276. To find the cost, when the selling price and 
the gain or loss per cent, are given. 

1. A merchant sold cloth for $4.80 a yard, and by so doing 
made 33^ per cent ; how much did it cost ? 

OFEBATIOK. 

1 + .33i = 1.33t ; $4.80 -s- 1.33^^ = $3.60, . 
Or^ $4^(? = ^ of the cost; $4.80 -^ ^ = ^i^. 

CMoIViAwhatt 
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Analtbib. Since the g«iii la 33^ per cent of the cost, fl of the 
cost, increaaed by 83] per cent^ will be what tl of com sold for; 
therefore there will be oa miui; dollars uf coat, aa 1.33^ is conlaiued 
times in |4.80, or $3.80, Or, since he gained 33J per cent. = J of the 
oost, $180 iB i of the coat ; (4.80 -t- i ^ tS.60. 

IT the nte per cant be 1d>b, enbmctitlMm 1. laBlead of adding it, 

EtTLE. Divide iJte selling price hy 1 increased by the gain 
or diminished by the loss per cent,, expressed decimally, or in 
the form of a common fraction, and tlie quotient will be iht 
cost. 
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3. By gelling sag&r at 8 cents a pound, a merchant lost 
per cent. ; vfhat did the sugar cost him? Ans. 10 cents. 

3. Sold flour for (iClSj^ per barrel, and lost 12J per cent. ; 
what was the cost? Ans. *7.00. 

4. A grocer, bj selling tea at $.96 a pound) gains 28 per 
cent. ; what did it cost him ? Ans. $.75. 

5. Sold a quantity of flour for $1881, wliich was 18J per 
cent, more than it cost : what did it coat F 

6. Sold 25 barrels of apples for «69,?5, and made 34 per 
cent. ; what did they cost per barrel ? 

7. Sold 9^ cwt. of sugar at $8^ per cwt,, and thereby lost 
12 per cent. ; what was the whole cost ? 

S. Having nsed a carriage si^i months, I sold it for i!96, 
which waa 20 per cent, holow cost ; what would I have re- 
ceived had I sold it for 15 per cent, above cost? Ana, tl38. 

9. B sells a pair of horses to 0, and gains 12J per cent. ; 
C sells them to D for $570, and by so doing gains 18J per 
cent ; what did the horses cost B ? Ans. *426.66i. 

10. A grocer sold 4 barrels of sugar for t24 each ; on Itt 
barrels be gained 20 per cent., and ou the other 2 he lost 20 
percent. ; did he gain or lose on the whole? Ans. Lost 

11. A person sold out his interest in business for WSI 
which was 40 per cent, more than 3 times as mucii as he 

ganwitb; /lowmnch did heliegiiimtV^ Aii*. %W^?ift: 
Qiya explanOitioii. ^<ile. 
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IXSUEAXCE. 

2T3. Inmnuiee on property is secnritr guaranteei bj 
one party to another, for a Etipolaied sun, against the loss 
of that property by fire, narigation, or any other caeoalty. 

378. The l a gw ir e r or Undenniter is the party taking 
^herigk. 

279. The Inaured is the party protected. 

280. The Policy is the nrritten contract between the 
parties. 

281. The Premimii is the snm paid by the insured to 
the insurer, and is estimated at a certain rate per cent of 
the amonnt insured, which rate Taries according to the 
degree of hazard, or class of risk. 

As m Menlty agaliMt ftsad, noet faumaiiee eoinpmks taka riikt at boC 
Iten two-tUrds the ftill vatee of the propertj 



283. To find the premiTuzi when the rate of in- 
suzance and the amount insured are given. 

1. What mnst I pay annually for insuring my house to 
the amonnt of $3250, at 1^ per cent, premium ? 

OFERA.Tioir. Akaltbib. Multiply 

♦3250 X .01 J or .0125 = $40,625. the amoant msured, 

Or,Hperct = jihr = A; $3250. by the «te. H 

$3250 X A = $40,621. P®' ^^' and the le. 

^ ^ ^^ '^ g^^ $40,625. is the 

m 

pnmiiim. Or, the iste, 1} per eent., is ^f^ = ^ of the amount in* 
sored, and ^ of f8S50 is f40.62|. 

Bulb. MuUiply the amount insured htj the rate per cent., 
and the product will he the premium. Or, 

Take such apart of the amount insured as the rate is iv»ri 
o/lOO. 

Define Insnnuiee. Insiuer, or niidsr«ii%6t« ^^^^^'^^^^V.^ 
To wimt smoujit can ji ro |iei1j naaaUy Iw ImkmI^ ^w%\i 
KKMBifileL Bale, 
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EXAKPLES FOB PHAOTIGE. 

2. What is the premium on a policy for $750, at 4^? 

Ans. $30. 

3. What premium most be paid for $4Jb72JBO insurance^ 
at 2^ per cent? Ans. $114.32. 

4. A bouse and fomiture, yalued at $5700^ are insured at 
1} per cent. ; what is the premium? Ans. $99.7& 

5. A vessel and cargo^ valued at $28400^ are insured at 
3| per cent. ; what is the premium? Ans. $9d4. 

G. A woolen factory and contents, valued at $55800, are 
insured at 2^ per cent ; if destroyed by fire, what would be 
the actual loss of the company ; Ans. $54237.60. 

7. What must be paid to insure a steamboat and caigo, 
from Pittsburg to New Orleans, valued at $47500, at { of 
1 per cent. ? Ans. $356.25. 

8. A gentleman has a house, insured for $8000, and the 
furniture for $4000, at 2} per cent ; what premium mast 
he pay ? Ans. $285. 

9. A cargo of 4000 bushels of wheat, worth $1.20 a bushel^ 
is insured at j- of 1^ per cent on f of its value ; if the cargo 
be lost, how much will the owner of the wheat lose? 

Ans. $1636. 

10. What will it cost to insure a factory valued at $21000, 
at ^ per cent, and the machinery valued at $15400, at |^f 

Ans. $26425. 

TAXES. 

283. A Tax is a sum of money assessed on the person 
cr property of an individual, for public purposes. 

284. When a tax is assessed on property, it is apportioned 
at a certain je?6r cent, on the estimated value. 

When assessed on the person, it is apportioned equdHi/ 
among the male citizens liable to assessment, and is called 
a "' ' Each person so assessed is called a poU. 

t How ia a tax oa v^wsjcttj vg^«Mf>M^\ 



2S5. Property is of two kinda — real estate, and pcr- 
ional property. 

S86. Ileal Estate eonaiata of immovable property, auch 
as landfl, houses, etc. 

387. Persoual Property confiista of movaNe property, 
Bitch as money, notes, fumitore, cattle, took, etc. 

288. Ad luventory ia a written list of articlea of prop- 
erty, with their value. 

289. Before taxes are assessed, a complete inventory of 
all the taxable property upon which the tax is to be levied 
must be made. If tlio assessment include a poll tax, then 
a comploto list of taxahlc polls mast also be made out. 

I. A tax of $31G5 ia to he assessed on a certain town ; 
the valuation of the taxable property, as shown by the 
assessment roll, ia 1600,000, and there are 220 polls to be 
assessed 75 cents each ; what will be the tax on a dollar, and 
how much will bo A'a tax, whoao property ia valued at 43750, 
Bud who pays for 3 polls ? 

OPERATION. 

8,76 X 230 = $163, amount assessed on Ae polls. 

$3lrB — flUj = $aO(W, omouiit to lio Bssessed on tlio property. 

$3000 -!- JBOa.OOO = .005, tax on fl. 

$3760 X .005 = $ia.75, A's tai on property. 

$.75 X 8 = $3.25, A'a tax on 3 poUa. 

$ie.75-(-$3.35 = $21, amoant of A's tax. 

Rule. I. Fhtd the amount of poU tax, if any, and sufr- 
trad ihia sum from the whole amount of lax to be assessed. 

II. Divide the sum to be raised on property, by the wholt 
amount of taxable property, and the quotient will be the per 
cent., or the lax oji one dollar. 

III. Multiply each man's taj-dble property by the per cent., 
I or the tax on $1, and to the product add his poll tax, if any; 
I t}te result will be the whole amotmt of his tax. 



« of ievyiuy a 



K,u\b. 
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Harixig found the tax on $1, or the per cent^ which in the i»reoedins example we I 
find to be 5 mills, or -^ per cent., the operation of assessing taxes may be greatly 
ihcilitated by finding the tax on $3, $3, etc., to $10, and then on $90, $30| etc., to 
$100, and arranging the numbers as in the following 

Table. 



Pn^. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 gives 


41.005 


$10 


$.05 


$100 


$ .50 


$1000 


$ 5.00 


3 *' 


.01 


20 


.10 


200 


1.00 


2000 


16. 


3 " 


.015 


80 


.15 


800 


1.50 


8000 


15. 


4 " 


.03 


40 


J30 


400 


2.00 


4000 


2a 


5 " 


.025 


50 


.25 


SCO 


2.50 


5000 


25. 


6 " 


.03 


CO 


.30 


600 


8.00 


COOO 


80. 


7 " 


.035 


70 


.85 


700 


3.50 


7000 


85. 


8 " 


.04 


80 


.40 


800 


400 


8000 


40. 


9 " 


.045 


&0 


.45 


900 


4.50 


9000 


45. 



Examples for Practice. 

2. According to the conditions of the last example^ how 
much would he a person's tax whose property was assessed 
at $3845^ and who paid for 2 polls ? 

Finding the amount from the tahlo^ 

The tax on $3000 is $16.00 

" " ** 800 ** 4.00 

♦• " " 40 •* .20 

•* " " 5 ** .025 

" " " 2 polls..." 1.50 

Total tax is $20,725 

3. How much would he Ws tax, who was assessed for 1 
poll, and on property valued at $5390 ? Ans. $27.70. 

4. A tax of $9190.50 is to he assessed on a certain Tillage ; 
the property is valued at $1400000, and there are 2981 polls, 
to he taxed 50 cents each ; what is the assessment on a dol- 
lar ? what is C's tax, his property being assessed at $12450, 
and he laying for 2 polls ? 

Ana. $.0051^ on $1 ; $69.47|^, C's tax. 

5. What is the tax of a non-resident, having property in 
the same village valued at %5315? An%» ^^^^^'l^. 
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< & A nuniiig coipoiation, consisting of 30 porsonn, aro 
taxed ^4342.75 ; their property is assessed for t(188iK)0, and 
eacli poll is assessed G2^ cents ; >vhat ])ct cent is tluMr tax, 
and how much must he pay whose share is asm^ssiMl for 
$2500, and who pays for 1 poll ? An^. 2^;/ ; $58.^^^. 

7. In a certain county, containing 25483 taxable inlialv 
itants, a tax of $103294.60 is assessed for town, comity, niu! 
state purposes; a part of this sum is raised hy a tax of l\(, 
cents on each poll ; the entiro valuation of pn)jHTty on tlio 
assessment roll is $38260000 ; what per cent, is the tax, and 
how much will a person's tax bo who ])ays for 3 polls, aiul 
whose properly is valued at 89470 P Ans. to last^ 1^*4.575. 

8. The number of 'polla in a certain school (listriet is %*Vi\ 
and the taxable property $1246093.75 ; it is proponod to 
build a union school house at an expense of $10000; if the 
poll tax be $1.25 a poll, and the cost of collecting bo X>) ]H>r 
cent., what will be the tax on a dollar, and how nin(*h will bo 
E's tax, who pays for 1 poll, and has projx'rty to t ho amount 
of $11500? Ans. t.0O8, tax on $1; $93.25, ]<:'h tax. 

9. In a certain district the school was ru j)port(M< by a rato- 
bill ; the teacher's wages amounted to $200, t ho f iu*l and 
other expenses to $75.57 ; the public money roceiv(Ml was $98, 
and the whole number of day's attendance was 394() ; A sent 
2 pupils 118 days each ; how much was his rate bill ? 

Ana. $10.62. 

OTTSTOM-HOUSE BUSINESS. 

290. Duties^ or Customs, are taxes levied on imported 
goods, for the support of government and the protection of 
home industry. 

291* A Cttstom-sfiottse is an office established by gov- 
ernment for the transaction of business relating to duties. 

292. A Port of Entry is a seaport town having a cus- 
Uun-housa 

iMiwdaties. A 
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293. Tonnage is a tax levied upon a vessel, independent 
of its cargo, for the privilege of coming into a port of entiy. 

294. Revenue is the income to government from duties 
and tonnage. 

Duties are of two kinds--ad valorem and specific. 
205. Ad Valorem Duty is a sum computed on tlie cost 
of goods in the country from which they were imported. 

296. Specific Duty is a sum computed on the weight 
or measure of goods^ without regard to their cost. 

297. An Invoice is a bill of goods imported, showing 
the quantity and price of each kilid. 

298. By the New Tariff Act, approved March 2, 1857, 
all duties taken at the U. S. custom-houses, are aJ vahrenu 

In collecting customs, it is the design of government to 
tax only so much of the merchandise as will bo available to 
the importer in the market. The goods are weighed, meas- 
ured, gauged, or inspected, in order to ascertain the actual 
quantity and value received in port ; and an allowanco 13 
made in every case of waste, loss, or damage. 

299. Tare is an allowance of the weight of the package 
or covering that contains the goods. It is ascertained by 
actually weighing one or more of the empty boxes, casks, 
or coverings. In conmion articles of importation, it is 
sometimes computed at a certain per cent, previously ascer- 
tained by frequent trials. 

300. Leakage is an allowance on liquors imported in 
casks or barrels. 

301. Breakage is an allowance on liquors imi)orted in 
bottles. 

Actual leakage or breakage is aUowed, there being no fixed or I^gal rate. 

302. Gross Weight or Value is the weight or value of 
the goods before any allowance has been made. 

305^. "NTet Weight or Value is the weight or value aftei 
have been deducted. 
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Dnft is an allowaiiM Ibr the watte of certain articles, and is made onljr for ttatU- 
Madpurpotm ; itdoea not afltet the amount of daty. The rates of this allowance are 
•sfbUowa: 

On 1131b lib. 

Above 113 lb., and not exceeding 234 lb., 2 lb. 

2241b., " " " 836 lb., 3 lb. 

" 8361b., " " " 1120 lb., 4 lb. 

" 11201b., " " " 2016 lb., 7 lb. 

" 20161b 91b. 

What is the duty, at 24 per cent., on 50 gross of London 
ale, invoiced at tl.20 per dozen, 2^ per cent being allowed 
for breakage ? 

OFBBATION. ANALYSIS. FllBt 

tL20 X 12 X 50 = 1720, gross ralac. find the oort of tbo 

$720 X .026 = $18, breakage. *1«» ** *^t ^I!!!Sf 

$720 -$18 = $702, net value. price, which is $m 

M.^^^ o.. ».^««\.« , . Prom this Bum de- 

♦702 X ^4 = *16a48, duty. d„rt the allowMce 

lor breakage, $18, and compute the dntj on the remainder. 

BiTLE. Deduct allowances, if necessary, and compute the 
duty, at the given rate, on the net value. 

In thB followliig eannnplBS, the legal rote of duty will be giyen, accordloff to the 
Vuiffof is:i. 

Examples fob Practice. 

2. What is the duty at 19 per cent on 224 yards of plaid 
silk, invoiced at $.95 per yard ? Afis, 140.43 + . 

3. What is the duty at 24 per cent on 50 barrels of sperm 
oil, each contaming originally 31^ gallons, invoiced at 1.54 
per gallon, allowing 2'per cent, for leakage ? Ans. $200.03 +. 

4. What is the duty at 15 per cent on 175 bags of Java 
cofiee, each contaming 115 lbs., valued at 15 cents per 
pound? Ans. $452.81 J. 

5. John Jones imported from Havana 25 hhds. of W. I. 
molasses, which was invoiced at 36 cents per gallon ; allow- 
^e i per cent for leakage, what was the duty at 24^ ? 
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SIMPLE INTEREST. 

1^304. Interest is a sum paid for the use of money. 
^^ 305. Principal is the sum for the use of which interest 

is paid. 
306. Kate per cent, per annum is the sum per cent. 

xmd for the use of $100 annually. 
^ -307. Amount is the sum of the principal and interest 
_^ 308. Simple Interest is the sum paid for the use of the 

principal only, during the whole time of the loan or credit 
309. Legal Interest is the rate per cent established hj 

law. It yaries in different States, as follows : 



state. 



Alabama.. . • •• 

Arkansas 

Callfomla. 

Connecticut . . 

Colorado 

Canada. 

Dakota 

Delaware. 

Dist. Colombia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas. 

Kentucky..... 

Louisiana. . . . .. 

Maine. ...... 

Maryland. 

Massachusetts . 
Michigan.... . . 

Minnesota. . . . . 



Le|?al 
Bate. 



6?& 

7% 

6% 

10% 

6% 



70 

7% 
10% 

6% 

6% 

6% 

7% 
6% 
6% 
C% 
6% 
6% 



Special 
Agreement 



Any rate. 
Any rate. 
Any rate. 
Any rate. 



.... 



Any rate. 

• • • • 

10% 
Any rate. 

10% 
Any rate. 

10% 

10% 

10% 

13% 

10% 
8% 
Any rate. 

.... 
Any rate. 

10% 

12% 



State. 



Mississippi 

Missouri 

Montana 

New Hampshire. . 

New Jersey 

New York 

North Carolina. . . 

Nebraska. 

Nevada. 

Ohio 

Oregon 

Pennsylvania. . . . . 
Rhode Island. . . . . 
South Carolina.. . . 

Tennessee 

Texas. 

Utah 

Vermont . 

Virginia . . •. 

West "Virginia. . . . 

Wisconsin 

Was&ington Ter. . 
England 



Si2e. 



6% 

10% 

6% 

6% 

6r% 

10% 
10% 



10% 

«% 

s^ 

7% 

«% 
8% 

10% 

«% 
«% 

'i 

"I 



SpeeU 



10% 
10% 

iiky rata 



8% 
12% 
inynta 



• . . • 
Any nta 
Any nta 

10% 
Any nta 
Any rata 

.... 

12% 

.... 

10% 
AnyMto 



310. Usury is illegal interest, or a greater per oejat thfli 

the legal rate. 

Case I. 

the iatex^st otl^sc^ ^apoa&^^X %&b| v 
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In percentage^ any per cent of any given nnmber is so 
many hundredths of that number; but in interest^ any rate 
per cent is confined to 1 year, and the per cent, to be ob- 
tained of any given number is greater than the rate per cent, 
per annum if the time be more than 1 year, and less than the 
rate per cent, per annum if the time be less than 1 year. 
Thus, the interest on any sum, at any rate per cent., for 3 
y3ars 6 months, is 3^ times the interest on the same sum 
for 1 year ; and the interest for 3 months is \ ot the interest 
for 1 year. 

1. What is the interest on $75.19 for 3 years 6 months^ 
at 6^? 

OFEBATIOK. 
(75.19 

.06 Akaltsis. The interest on $75.19 for 1 yr., 

rTTrrr at 6 per cent., \a .06 of the principal, or $4.5114, 

oi *^^ *^® interest for 3 yr. 6 mo. ia S^ = 8jt timen 

. £l the interest for 1 yr., or $45114 x 8J, which is 

22557 $15,789+. 
135342 



$15.7899, Arts. 

BuLE. L MtiUiply the principal hy the rate per cent., and 
the product wiU be the interest for 1 year. 

IL Multiply this product by the time in years and frao- 
tions of a year, and the result will be the required interest. 

Examples fob Pbaotice. 

2. What is the interest of $150 for 3 years, at 4 per ceniP 

Ans. $18. 

3. What is the interest of $328 for 2 years, at 1% ? 

^ 4. What is the interest of $125 for 1 year 6 months, at 
6^f Ans. $11.25. 

^ 5. What is the interest of $200 for 3 years 10 months, afc 
7 per cent? Ans. $53.66+, 

^ 6. What is the interest of $76.50 for 2 years 2 months, at 

JfirpdkiD the difkreace betwwn w" ^'"^ VohMMiBtN - 

mmfyaia. Bale, '^ 

S,P. 11 



248 SIMPLE INTBBBST. 

^ 7. What i0 the interest of $1276.25 for 11 months, st 7 
percent? Ans. t8L89+. 

8. What is the interest of 12569.75 for 4' years 6 monthfl^ 

at 6 per cent? , 

What is the interest of $1500.60 for 2 years 4 monthly 
at eifc ? Ans. 1218.8875. 

10. What is the amount of $26.84 for 2 years 6 months^ 
At 5 per cent ? Ans. $80,195. 

11. What is the amonnt of $450 for 5 yevrs, at 7 per cent ? 

12. What is the interest of $4562.09 for 3 years 8 months^ 
atSg^P Ans. $44 480+. 
"^3. What is the amonnt of $3050 for 4 years 8 months, at 
5| per cent ? Ans. $d797J^+. 

14. What is the interest of $5000 for 9 monthcf, ai 8 per 
oentP Ans. $300. 

15. If a person borrow $375 at 7 per cent., how much will 
be due the lender at the end of 2 yr. 6 ma ? 

16. What is the interest paid on a loan of $137474, at 6 
per cent, made January 1, 1856, and called in January 1, 
1860? Ans. $329,937. 

17. If a note of $605.70 giyen May 20, 1858,, on interest at 
8 per cent, be taken up May 20, 1861, what amount will then 
be due if no interest has been paid ? Ans. $751,068. 

Casb IL 

313. To find the interest on any sum, for any 
time, at any rate per cent. 

The analysis of our rule is based upon the following 

Obvious Relations between Time and Interest. 

L The interest on any sum, for 1 year, at 1 per cent, if 
01 of that sum, and is equal to the principal with the 
ieparatrix removed two places to the left. 

1^ A. month being -^ of a year, -^ of the interest on anjf 
'tar is the interest for 1 month. 

[I t QWe \3ie te;^ i r?i \\T\ rm 'Yir^-nnrTi Ym i n i mii ' iiig_ 
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IIL The interest on any sum for 3 days is -^ = -^ = .1 
of the interest for 1 months and any number of days may 
readily be reduced to tenths of a month by dividing by 3. 

lY. The interest on any sum^ for 1 months multiplied by 
any giren time expressed in months and tenths of a months 
will produce the required interest. 

1. What is the interest on $72468 for 2 yr. 5 mo. 19 da., 

at 7^? 

OFBRATION. iLKALYSia We remove 

2 yr. 5 mo. 19 da.=29.6t mo. the separatrix in the given 

12 ) $7.2468 principal two places to the 

' left, and have $7.2468, the 

$.6039 interest on the given sum for 

29.6^ 1 year at 1 per cent. (313, 

2023 I.). Dividing tliis by 12, we 

. have $.6039, the interest lor 

^^'^^^ 1 month, at 1 per cent 

6^351 ( n.) Multiplying this quo- 

12078 tient by 29.6i. the time ex- 

ftl7 89557 pressed in months and deci- 

„ mals of a month, (III., IV.,) 

we have $17.89557, the in- 



$125.26899^ Ans, terest on the given sum for 

the given time, at 1 per cent. 
(IV.). And multiplying this xmxLuct by 7 (7 times 1 per cent.), wo 
have $125,268, the interest on the given principal, for the given time, 
■It the given rate per cent. 

BuLE. L Remove the separatrix in the given principal 
two places to the left; the result wiU he the interest for 1 
year^ at 1 per cent* 

IL Divide this interest by 12 ; the result will be ilie interest 
for 1 month, at 1 per cent. 

TTT- Multiply thvi interest by the given time expressed in 
months and tenths of a month; the result will be the interest 
for the given time, at 1 per cent. 

IV. Multiply this interest by the given rate; the product 
will be the interest required. _____ 
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€k>NlftAcnoK8. After removing the separatrix in the priM|g^^ 
places to the left, the result may be regarded either as thHmHRn on 
the given principal for 12 months at 1 per cent., or for 1 month tt 12 
per cent. If we regard it as for 1 month at 12 per cent., and if the 
given rate be an aliqnot part of 12 i^er cent., the interest on the gim 
principal for 1 month may readily be found by taking such an aliquot 
part of the interest for 1 month as the given rate is part of 13 per 
cent. Thus, 

To find the interest for 1 month at 6 i^er cent., remove the sqiuf 
trix two places to the left, and divide by 2. 

To find it at 8 per cent., proceed as before, and divide 1^4; at 4p8k 
cent., divide by 8 ; at 2 per cent., divide by 6, etc 

Sir Peb CEirr. Method. 

313. By referring to 309 it will be seen that the legd 
rate of interest in 21 States is 6 per cent This is a snflSoieDl 
reason for introducing the following brief method into fhil 
work: 

Analtbib. At 6 per cent, i^er annum the interest on $1 
For 12 months is $.06. 

" 2 months (A = i of 12 mo.) " .01. 

*' 1 month, or 80 days (^ of 12 mo.). . " •OOl'r: $X)06 (^ of |^ 

" 6 days (t of 30 days) ** .001. 

" 1 " (Jof 6da. = ^of 80dayB).. " .OOOJ. 
Hence we conclude that, 

1st. The interest on |1 is $.005 per month, or 1.01 for 
every 2 months ; 

2d. The interest on $1 is $.000| per day, or $.001 for 
every 6 days. 

From these principles we deduce the 

BuLS. I. To find the rate : — Call every year $.06, mrf 
2 months $.01, every 6 days $.001, and every less numier ^ 
days sixths of 1 mill, 

n. To find the interest : — Multiply the principal by (k 
rate, 

1. 1V» find the Intereet at any other rate per cent by this method, lint taAlK^ 
1 then iiicreaee or dlminigh the result by aa many timea itadfail 



ictionB are giveul Q\^^ waCLTfiok ^\ "^ml ^ 'VSlv 
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gIfVB nte te gmtar or leM than 6 per cent That, (brTpercont add ), fnr4per 
cent, eabtnct -1, etc 

%, TtkB fntereet of $10 ft»r 6 days, or of $1 for 00 dajB, in $.01. Thorflftim, if the 
ptineipal be leee then $10 and the time leea than 6 days, or tho princliuU litn« than 
•1 and the ttme leea than 00 daja, the intereet will be less than $.01, and luay be 



8. Since Hie fntenat of $1 Ibr 00 daya, is $.01, the interett of $1 ft>r any namber 
of daya la aa many eenta aa 00 is contained times in the number of days. Th«ifvft>re, 
If aqy pilDClpal be mnltlidied by the number of days in any g\yon number of niontha 
and dajB, and the product diyided by 00, the resnlt will bo tho Intorott In cimta. 
That la, MtiU^^ the prine^MU dy the number qf day$^ divide the pntduet fty 00, ana' 
poUU qf two deetmai piacu in the quoHeni, The rteuU wiU be the inlenet in Mi 

Examples for Practice. 

%. What is the interest of $100 for 7 yean 7 monihfl, at 
6 per cent ? yln/r. $45.50. 

3. What is the amount of $47.50 for 4 yoiirH 1 month, at 
9 per cent ? Ans. $04.95((. 

4. What is the amount of $2000 for 3 monihH, at 7 [)or 
centf Am. $2035. 
-«->5. What is the interest of $250 for 1 year 10 monilis luid"'^ 
15 days, at 6 per cent. ? Ann. $28.12). 

6. What is the interest of $36.76 for 2 years 4 months and 
12 days, at 7^ ? Ann. |i6.0B8. 

7. What is the amount of $84 for 6 years 5 months and 
9 daySy at 5 per cent ? ' 

& What is the interest of $51.10 for 10 months and 8 
days^ at 4^ ? 

9. What is the interest of $175.40 for 15 months and 8 
daySy at 10 per cent ? Ann. $22.31+. — — 

~ 10. What is the amount of $1500 for 6 months and 24 
3ay8, at 7i^P Ann. $1563. /5. 

11. What is the amount of $84.25 for 1 year 5 months 
and 10 days, at 6^ per cent. ? ^p ^ -j- 

12. What is the interest of $25 for d years 6 months and 
80 days , at 6 per cent. ? Ann. $5.33^._ 

^ 13. What is the interest of $112.50 for 3 months «ail ^ "^ 

^ ^^.^ 

Wluit OQntnctloiui axe |jk!ma\ 



cenur 
^ ejpei 
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14. What is the interest of $408 for 20 days, at 6 per 
cent.? Ans. tlM 

15. What is the interest of $500 for 22 days, at 7 per cent F { 

16. What is the amount of $4500 for 10 days, at 10 per 
cent? Ans. •4512JW.,^ 

_?r What is the amount of $1000 for 1 month 5 days, id] 
6f percent? Ans. $1006.56}. | 

18. Find the interest of $973.68 for 7 months. 9 days, al 

19. If I borrow $275 at 7 per cent, hcqr mum wm 1 owe j^ 
at the end of 4 months 25 days ? ^ ^^ Qj *^J S\ 

20. A person bought a piece of pr^p^ty for $2870, ima 
agreed to pay for it in 1 year and 6 months, with 6|^ per cent 
interest ; what amount did he pay? Ans. $3149.825. 

21. In settling with a merchant, I gave my note for $97.75, . , 
due in 11 months, at 5 per cent ; what must be paid when f 

I the note falls due ? Ans. $102.23+*j 

^^ ^ 22. How much is the interest on &' note of $384.60 inT ' 
years 8 months and 4 days, at 8;g ? ^ ^ 2 • 3 irf 

23. What is the interest of $97.86 from May 17, 1850, to 
December 19, 1857, at 7 per cent ? AnA. -$61.98 +. 

24. Find the interest of $35.61, from Nov. 11, 1857, to 

^ Dec. 15, 1859, at 6 per cent Ans. $4,474 . ; 

25. Required the interest of $5Q^Jtom Sept 4, 184^ to j 

Jan. 1, 1860, at 3i^. ^ l^-ilt^^ 

26. Required the amount of $387. p), from Jan. 1, to (Mb 
20, 1859, at 7 per cent. Ans. $408,958. 

,^- 27. A man, owning a furnace, sold it for $6000'; the teniu 
were, $2000 in cash on delivery, $300Q^in 9 months, and the 
remainder in 1 year 6 months, with 7 per cent, interest; 
what was the whole amount paid ? Ans. $6262^ 

28. Wm. Gallup bought bills of dry goods of Oea BlifiS - 
& Co., of New York, as follows, viz. : Jan. 10, 1858, $360; 
Ui8, $150 ; and ^^\h'IQA^^. $650.50 ; he bon|^ 
ing legal intei^t*, N?\^\.^^^^^^^ft ^bmwL 
jdnesB Jan. 1, 1«&^^ ^"^^ VSftfcW^ 
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PASTIAL PAYMENTS OB INDORSEMENTS. 

314. A Partial Payment is payment in part of a note, 
bond, or other obligation ; when the amount of a payment 
is written on the back of the obligation, it becomes a re^ 
ceipt, and is called an Indorsement. 

$^(^0' Spbingfield, Mass., Jan. 4, .1867. 

1. For yalne received I promise to pay James Parish, oi 
order, two thousand dollars, one year ^ter date, with in«< 
terest Oeobge Jones. 

On this note were indorsed the following payments: 

j^ Feb. 19, 1858 $400 

June 29, 1859 •1000 

Nov. 14,1859,.,...... $520 

What remained due Dec. 24, 1860 P 

operation. 

Principal on interest from Jan. 4, 1857. .$2000 

Ihtepest to Feb. 1 9, 1858, 1 yr. 1 mo. 15 da. 185 

Amount $2185 

Payment F^ 10, 18S8 400 

Remainder for a new principal $1785 

Intexeet from Feb. 19, 18S8, to June 29, 1859, 1 yr. 4 mo. 

10 da. 14109 

Amount $1876.09 

Payment Jane 29, 18S9 1000 

Bemainder for a new prindpaL $876.69 

InteieBt from Jane 29, 1859, to Nor. 14, 1859, 4 ma 15 da. 19.725 

Amount $896,415 

Fqmwnt Nov. 14, 1859. 520 

Bemainder for a new prindpaL $376,415 

bieteat fiom Nor. 14, 1859, to Dee. 24, 1860, 1 yr. 1 mo. 

10 da. 25.09 

Remains doe Dec. d4.1M0.. .« ^ffi^XMkV 



a^ 
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^'^^'50. Kew York. May 1, 1855. 

2. For Talne leoeired, we j(Hiitlj and severally pioinise'«« 
pay Maaon & Bra, or order, four hundred seYeniy-five ifi^ 
lara fifty cents, nine BMmths after date, with intereBt 

Joms, SmxH ft Co. 

The foDowing mdorsementB were made on this note* 

Dea 25, 18^, reoenred $50 

July 10,1856, " 15.75 

Sept. 1,1857, " 25.50 

June 14, 1858, " 104 

How much was due April 15, 1859? 



Prmdpal on Interest from Maj 1, 1865. •• |47IU9 

Interest to Dee. 25, 1866» 7 mo. 24 da. 21.(V 

Amonnt |487. 18 

Psjment Dee. 25, 1855. , - 60 

Remainder for a new principal (447^ 

Interest from Dec 25, 1855, to Jnne 14, 1858, 2 yr. 6 mo. 

19da„ 77J» 

Amoont $524.48 

Payment July 10, 1856, less than interest then dBe» ) $16.75 
Payment Sept. 1, 1857. ) 26J0 

Their sum less than interest then due. $41.25 

Payment Jnne 14,1858 104 

Their snm exceeds the interest then due .$145.25 

Remainder for a new prindpaL $87917 

interest from June 14, 1858, to April 15. 1869, 10 ma 1 da.. . 22.19 

Balance due April 15, 1859. $401.86-> 

Those examples have been wrought according to the 
method proscribed by the Supreme Ck)urt of the TJ. S., and 
Qt to illustrate the foUowini^ 
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UiriTED States Rule. 

L Find the amount of the given principal to the time of 
the first payment, and if this payment exceed the interest 
then due subtract it from the amount obtained, and treat 
the remainder as a new principal. 

IL But if the interest be greater than any payment, cast 
the interest on the same principal to a time when the sum oj 
the payments shall equal or exceed the interest due; subtract* 
ing the sum of the payments from the amount of the prind" 
pal, the remainder will form a new principal, on which inter" 
est is to be computed as before. 



♦514.96. g^jr Fbancisco, June 20, 1858. 

3. Three years after date we promise to pay Boss ft Wade, 
or order, five hundred fourteen and -^ dollars, for value 
receiyed, with 10 per cent, interest. Wilder & Bbo. 

On this note were indorsed the following payments : Nov. 
12, 1858, $105,50 ; March 20, 1860, 1200 ; July 10, 1860, 
$75.60. How much remains due on the note at the time of 
its maturity ? ^ Ans. $242.12 + • 

>3000. Chablestoit, May 7, 1859. 

O 4. For yalue received, I promise to pay George Babcock 
three thousand dollars, on demand, with 7 per cent interest. 

JoHK May. 

On this note were endorsed the following payments : 

Sepi 10, 1859, received $25 

Jan. 1, 1860, '' 500 

Oct 26,1860, " 75 

April 4, 1861, " 1500 

How much was due Feb. 20, 1862 f Ans. $1344^5 +• C 

Give the UnHed SkUee Court role for vnKa^6ab% Nt9KB«A "liWsA \^ 
iki pm/meaie hmwe been made. 

11* 
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>91^^ Nbw OfiLBANS^ Aug. 3, 1850. 

5. One year after date I promise to pay George Bailey, of 
order, nine hundred twelve -^ dollars, with 5 per oeni in^ 
terest, for value received. James Powill 

The note was not paid when due, but was settled Sept 
15^ 1853, one payment of $250 having been made JaiL 1, 
1852, and another of $816.75, May ^ 1853. How much 
was due at the time of settlement? Ans. $467J53+- 



>^^'5^- CiircnnsrATi, April 2, 1860. 

6. Four months after date I promise to pay J. Ernst & 
Go. one hundred eighty-four dollars fifty-six cents, forvatne 
received. S. Akdebsok. 

The note was settled Aug. 26, 1862, one payment of $50 
having been made May 6, 1861. How much Iras due, legal 
interest being 6% ? Ans. $154188. 

A note is on loterest after it beoomfle due, if It oontiia no meatkni of iHtiNBt 

7. Mr. B. gave a mortgage on his farm for $6000, dated 
Oct 1, 1851, to be paid in 6 years, with 8 per cent, inter- I 
est Three months from date he paid $500 ; Sept 10,^852, 
$1126 ; March 31, 1854, $2000 ; and Aug. 10, 186^^ $87&Sa 
How much was due at the expiration of the time ? 

Ans. $3284.84+. 
315« The United States rule for partial paymeiits has 
been adopted by nearly all the States of the Ilnion ; the 
only prominent exceptions are Connecticut, Yermoni^ and 
New Hampshire. 

CoNNBonouT Bulb. 

I. Pajffnenfs made one year or more from the time the (»- 
ierest commenced, or from another payment, and payments 
less than the interest due, are treated according to the United 

The United fitnltM ikAa \» Vxi vsawnfiL^aa^:^ 



CkmnectACut raV» lot ^fi»a«tf\\«ra"*^ 
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n. PoffMnts exceeding the interest due, and made within 
one yearfrotn the time interest commenced^ or from a former 
payment, ehaU draw interest for the balance of the year^pro^ 
vided the interval does not extend beyond the sMUment^ and 
the amount must be subtracted from the amount of the prin- 
cipal for one year; the remainder wiU be the new principaL 

UL Jf the year eoctend beyond the settlements then find the 
umouni of the payment to the day of settUment, and subtrad 
it from the amount of the principal to that day; the remain* 
der win be the sum due. 



^^* Woodstock, Ct., Jan. 1, 1868. 

1. For value recdyed, I promise tp pay Henry Bowen, or 
order, four hundred edxty dollars, on demand, with* interest 

Jaxes Masshall. 

On this note are indorsed the following payments : April 
16, 1858, 1148; March 11, 1860, 175; Sept 21, 1860, $56. 
How much was due Dec. 11, 1860? Ans. $238.15+. 

316. A note containing a promise to pay interest an- 
nually is not considered in law a contract for anything 
more than simple interest on the principal. For partial 
payments on such notes, the following is Ihe 

Ybbxont Rule. 

L Find the amount qf the principal from the time interest 
eommeneed to the time of settlement. 

IL Find the amount of each payment from the time it was 
fnade to the tifne of settlement 

III. Subtract the sum of the amounts of the payments frm 
Vie atnount of the principal, and the remainder wiU be thk 
sum due* 

WW' EUTLAND, April 11, 1856. 

1. For value received, I promise to pay Amos Getting, or 
order, six hundred dollars on demand, with interest lu^- 
nually. 5qs&^^ 

* Ai tbedaieet thknote, thelegtl xatoot ii^MMlb WCasoDb.^ 
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On this note were indorsed the following payments : Aug 
10, 1866, $156 ; Feb. 12, 1867, $200 ; June 1, 1858, •185. 
What was due Jan. 1, 1859 ? Am. $106.50+. 

317* In New Hampshire interest is allowed on the an- 
nual interest if not paid when dne, in the nature of dam- 
ages for its detention ; and if payments are made tefore one . 
year's interest has occurred, interest must be allowed ol^ 
such payments for the balance of the year. 

New Hampshibe Rule. 

I. Find the amonnt of the principal for one year, and de- 
duct from it the amount of each payment of thai year, from 
the time it was made up to the end of the year; the remain- 
der mil be a new principal, with which proceed as before, 

n. If the settlement occur less than a year from the last 
annual term of interest, make the last term of interest apart 
of a year, accordingly. 

>5y5. Keenb, N. H., Aug. 4, 185a 

1. For value received, I promise to pay George Cooper, or 

order, five hundred seventy-five dollars, on demand, with 

interest annually. David Obeeiolam'. 

On this note were indorsed the following payments : Nor. 

4, 1858, $64 ; Dec. 13, 1859, $48 ; March 16, 1860, $248 ; 

Sept. 28, 1860, $60. What was due en the note Nov. 4, 

1860 ? Ans. $215.33. 

318. When no payment whatever is made, upon a note 

promising annual interest, till the day of settlement, id 

New Hampshire the f oDowing is the 

COUBT EULB. 

Compute separately the interest on the principal from ih$ 
time the note is given to the time of settlement, and the inters 
est on each yearns interest from the time it should be paid to 

dement. The sum of the interests thus obtained, 
fwipal^ vnU le tlie sum du^. 
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♦500> Kbbke, N. H., Feb. 2, 1865. 

1. Three years after date^ I promise to pay James Clark, 
or order, five hundred dollars, for value received, with iof 
terest annnally till paid. Jows S. Bbiggs. 

What is due on the above note, Aug. 2, 1859 ? Ans. (649.40. 

Pbobijsxs IK Iktebbst. 

319. In examples of interest there are five parts involved, 
the Principal, the Bate, the Time, the Interest, and the 
Amount. 

Case L 

320. The time, rate per cent., and interest being 
given, to find the x)rincipaL 

1. What principal in 2 years, at 6 per cent, will gain 
$31.80 interest? 

OPERATION. Akalysis. Since $1, in 

$.12, interest of $1 in » yew, at «(. 2 jears, at 6 per cent., will 

$31.80 -^ .12 = $265, Ans. &^ ^-^^ interest, the prin- 

cipal that wiU gain $31^, 

at the same rate and time, must be as many dollars as $.12 is contained 

times in $81.80 ; dividing, we obtain $265, the required prindpaL 

BiTLE. Divide the given interest by the interest of $1 for 
the given Hme and rate^ and the quotient toill he the prindpaL 

Examples fob Pbactice. 

. ^.^What principal, at 6 per cent., will gain $28.12| in 6 
years 3 mmitlu ? Ans. $75. 

3. What som, pnt at interest for 4 months 18 days, at 4 
per cent., will gain $9.20? Ans. $600. 

4. What sum of money, invested at 7 per cent., will pay 
me an annual income of $1260 ? Ans. $18000. 

5. What sum must be invested in real estate, yielding 10 
per cent profit in rents, to produce an income of $3370 ? 

Ans. $33700. 

Hoirinanj/MutsamoMisideiedinezaiiinleaV^ "^^IT^d^ 

ibej^T Wbmt is OumJl . Qim an^ Wte,- . 
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casx n. 

321. The time, rate per oent^ and amoont being 
giTen, to find the principal. 

1. What principal in 2 jean 6 laonthiy at 7 per emt, 
wiU amount to $88,125 ? 

OPBBATIOOf. AXALTSn^ 

$1,175 Ami of $1 in Syvn •»■&■,««: fifam $1, in ^ 

$88,125 -> 1.175 = $75, Ans. « 7"" J 

per cent, will amount to $1,175, the prtadftl that wfil •moimt to 
$88. 135, at the same rate and time, moat be as manj ddOan as $L17S 
ia contained timea in $88.125 ; dhridiag, we obtain $75, the leqmied 
principal. 

Rule. Divide the given anumfU hf ike amamti of $1 for \ 
the given time and rate, and the qwdieniwiU ie ike prine^ 
required. 

Examples fob Pbacucb. 

2. What principal, at 6 per cent, will amount to $655.20 
in 8 months ? Ane. $63a 

3. What principal, at 5 per cent., will amount to $106,855 
in 5 years 5 months and 9 days? Ans. $84. 

4. What sum, pat at interest, at 5^ per eent., for 8 yean 
5 months, will amount to $1897.545 ? Ans. $1297.09+. 

5. What sum, at 7 per cent, will amount to $221,075 in 
3 years 4 months ? Ans. $179.25. 

6. What is the interest of that sum, for 11 years 8 iajB, 
at 10^ per cent., which will at the gi^en rate and tima 
amount to $857.54 ? Ans. $460.04. 

Case IIL 

322. The principal, time, and interest being 
tUveHj to find the rate i>er cent. 

$450 for 3 years, and received for interest $67JM); 
16 rate per cent.? 
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orauTioar. Ajtaltbib. Since at 

t 4.50 1 per cent |450. in 8 

3 years, will gain $18.50 

_^_- _ intereet, the rate per 

$13^, lnLort«ft)r«78Mt,attf. cent at which the aame 

$67.50 -i- 13.50 = 6%, Am. principal, in the eame 

time, will gain $67.60, 
muBt be equal to the nomber of times $18.60 is contained in $67.50; 
dividing, we obtain 6« the required rate per cent. 

BuLE. Divide the given interest by the interest on theprin^ 
eipal for the given time at 1 per cent., and the quotient tviU 
ie the rate per cent required* 

Examples tor Pbaotice. 

S. If I pay $45 interest for the nse of $500 for 3 years, 
what is the rate per cent. ? Ans. 3. 

3. The interest of $180 for 1 year 2 months 6 days is 
$12.78? what is the rate ^ P Ans. 6. 

4. A man invests $2000 in bank stocky and receives a 
semi-annnal dividend of $75 ; what is the rate per cent. P 

5. At what per cent, mnst $1000 be loaned for 3 years 3 
months and 29 days, to gain $183.18 f Ans. 5|w 

6. A man bnilds a block of stores at a cost of $21640, and 
reoeives for them an annual rent of $2596.80 ; what per cent, 
does he receive on the investment? Ans. 12. 

Case IV. 

323. Frinoipal, interest, and rate per cent, being 
given, to find the time. 

1. In what time will $360 gain $86.40 interest, at 6% ? 

OPERATION. Akaltsis. Since in 

$ 360 1 7«Ar $860, at 6 per 

QQ cent., will gain $21.60, 

*' — tlie number of jears in 

$21.60, liitereft of I860 in 1 year, at W. which the same prind- 

$86.40 -^ 21.60 =: 4 years, Ans. pal, at the eame v 



AaaljBli. Bole. OHi» FT. .ku^qil*. 
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M TOMnj M f21.00 is eonteined tbneB in $88.40; dhridbig^ we obtab 
4 yean, the leqaixed time. 

Rule. Divide the given inUrest hy the iniereet an the 
principal far 1 yeoTy and the quatimU wiU he the time re- 
quired in years and decimals. 



Tbe dadmal part of th* qpilkBt, If a«j, aiij be ledBPtd Id bobAs ad di^i 09 

SIS). 

EXAMPLBS 90B PRAOBCK 

2. The interest of $325 at 6 per cent is $5&50; what is 
the time f Ans. 3 years. 

3. B loaned $1600 at 6 per oent» until it amounted to 
$2000 ; what was the time ? Ans. 4 years 2 months. 

4. How long mast $204 be on interest at 7 per oent», to 
amount to $217.09 ? Ans. 11 months. 

6. Engaging in business, I borrowed $750 of a friend at 
6 percent., and kept it until it amounted to $942; how long 
did I retain it ? Ans. 4 years 3 months 6 days. 

6. How long will it take $200 to double itself at 6 per 
cent, simple interest? Ans. 16 years 8 months. 

7. In what time will $675 double itself at 5^? 



The time in yean in whkh any Bom will dosbio tiMlf ai^be tMmd bjdlfflD^ 

100 by the rate per cent 



COMPOUND INTEREST. 

324* Compound Interest is interest on both prind 
^and interest^ when the interest is not paid when d^e. 

.The simple interest may be added to the principal amraally, seni-lannianty, ot 
' Tf as the parties may agree ; bat the taking of oompovnd intsnat b aol 

L WhiLf. ifl the compound interest of $200, for 3 years, at 




tme will any euxa do^i^ckVA \\a(M. «x\sNfiSBqex\ 
lit 
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OfPERATlOlM. 

$300 > Principal for Ist jrar. 
$900 X .06 = l^- Interest for lot year. 

^ $212 Principal for 2d year. 

fS12 X .08 = 12!72 Interest for 2d year. 

$224.72 Principal for 3d year. 
$224.72 X M = 18.488 Interest for 8d year. 

$288,208 Amount for 8 yean. 
200.000 Given principal. 

$88ii08 Compound interest 

Rule. L Find the airumnt of the given principal at fh§ 
given rate for one year, and make it the principal for the 
second year. 

IL Find the amount of this new principal, and make it the 
principal for the third ^ear, and so continue to do for the 
given number of years. 

m. Subtract the given principal from the last amount, and 
the remainder toiU be the compound interest. 

1. Wlmi the Intereet is piyable Beml-amiiially or quarterly, find the amount of the 
glvaii principal tor the first interval, and make it the priucipial for the aecond Inter- 
nal, piooeediQg In an respects as when the interest is payable yearly. 

% When the tfane contains years, months, and days, find the smount for the 
jeaza, upon which compute the interest for the months and days, and add It to tha 
last aipount, befbre sobtiacting. 

Examples fob Practice. 

2. What is the compound interest of $500 for 2 years afc 

^ y p er cent. ? Ans. $72.45. 

¥ 8. What is the amount of $312 lor 3 years, at 6 per cent ) 

1 3ompound interest ? Ans. $371.59 -h, ?.. 

* 1. What is the compound interest of $250 for 2 years, 
payable semi-annually, at 6 per cent ? Ans. $31.37 + • 

5. What will $450 amount to in 1 year, at 7 per cent, com- 
pound interest, payable quarterly? Ans. $482.33. 

6. What is the compound interest of $236 for 4 yec 
months and 6 days, at 6% ? Au%. VC^»^^ 

Explahi opentkm. QlWenikle* 
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7. What is the^monnt of $700 for 3 years 9 months and 
24 days, at 7 per cent compound interest ? Ans. $906.55 + . 

A more expeditions method of computing compound in- 
terest than the preceding, is by means of the following 

Table, 

Bhawing the ammini ^ $1» or £1, «< d, 4, 6, 6, and 7 per eerU,, com- 
pound iniereet, far an^ number pf$eare, flrom 1 to 20. 



Trs. 


IpCTCeDt 




5p«reeat 


6per oont. 


Tperoeot 


1.. 

3.. 
3.. 
4.. 
6.. 


1.030,000 
1.060,900 
1.092,727 
1.125,509 
1.159,274 


1.040,000 
1.081,600 
1.124,864 
1.169,859 
1.216,653 


1.050,000 
1.102,500 
1.157,625 
1.215,506 
1.276,282 


1.060,000 
1.123,600 
1.191,016 
1.262,477 
1.338,226 


1.07,000 
1.14,490 
1.22,504 
1.31,079 
L40,26Jf 


6.. 
7.. 
8.. 
9.. 
10.. 


1.194,052 
1.229,874 
1.266,770 
1.804,778 
1.343,916 


1.265,319 
1.315,932 
1.368,569 
1.428,312 
1.480,244 


1.340,096 
1.407,100 
1.477,455 
1.551,328 
1.628,895 


1.418,519 
1.503,630 
1.593,848 
1.689,479 
1.790,848 


1.60,073 
1.60,678 
L71,818 
1.83,845 
1.96,715 


11.. 
12.. 
13.. 
14.. 
15.. 


1.384,234 
1.425,761 
1.468,534 
1.512,590 
1.557,967 


1.539,454 
1.601,032 
1.666,074 
1.731,676 
1.800,944 


1.710,339 
1.795,856 
1.885,649 
1.979,932 
2.078,928 


1.898,299 
2.012,196 
2.132,928 
2.260,904 
2.396,558 


2.10,485 
2J25,219 
2.40,984 
2.67,858 
2.75,9J)3 


16.. 
17.. 
18.. 
19.. 
20.. 


1.604,706 
1.652,848 
1.702,433 
1.753,506 
1.806,111 


1.872,981 
1.947,900 
2.025,817 
2.106,849 
2.191,123 


2.182,875 
2.292,018 
2.406,619 
2.526,950 
2.658,298 


2.540,362 
2.692,773 
2.854,339 
3.025,600 
8.207,136 


2.95,216 
3^5,881 
3.37,293 
3.61,653 
a36,968 



8. .^ What is the amount of $800 for 6 years, at 7 per cent 7 

OPERATION. 

From the table $1.50078 Amount of $1 for the time. 

^ Principal, 

$1200.58400, Ane, 
the compound interest of $120 for 15 years^ at 

M is the table Va wnr&xjJtoii «siavwMDft.Vfii««s«ak\ 
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10. What ifl the amonnt of 1.10 foi^^O years, at 7 per 
eent P Ans. 1.38696. 



DISCOUNT. 

325. Discount is an abatement or allowance made f oi 
the payment of a debt before it is due. 

326. The Present Worth of a debt, payable at a fntuie 
time without interest, is such a sum as, being put at legal in- 
terest, will amount to the given debt when it becomes due. 

1. A owes B 1321, payable in 1 year ; what is the present 
worth of the debt, the use of money being worth 7 per centf 

OFERA.TIOK. AVALTBIS. The 

AmH of $1 1.07 ) t32l'( t300. Present valae. . amoont of $1 for 

321 1 year is $1.07 ; 

therefore the 

$321 Given §11111 or debt. present worth of 

800 Present worth. every $1.07 of 

$21 Waodnnt the given debt is 

$1 ;andthepreB- 
eni worth of $831 wiU be as many doUan aa $1.07 is contained times 
in$8dt $321-»-1.07=$800, uln«. 

BuLE. I. Divide the given sum or debt by the amount of 
$1 for the given rate and time, and the quotient will be t/ie 
present worth of the debt. 

II. Subtract the present worth from the given sum or debt, 
and the remainder will be the discount 

The tenns pmaU ttorth^ discount^ and debt, are eqniTalent to pHne^Md, itUm^ 
and amoimi. Hence, when the time, rate per cent and amount are given, the prin- 
cipal may he foand by (321) ; and the interest by labtracting the principal from 
tbeamiNint. 

Examples fob Pbaotice. 

2. What is the present worth of $180, payable in 3 years 

4 months^ discounting at 6^ ? An%«^V!b^« 

■ ■ ■ ■ ■■ < 

DeSne diecount Freseni worth. O 
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3. What is the present worth of a note for 11315.389, due 
in 2 years 6 months, at 7 per cent? Ans. $1119.48. 

4. What is the present worth of a note for $866,038, due 
in 3 years 6 months and 6 days, when money is worth 8 per 
cent. ? What the discount ? Atis. $190.15 +, dificount 

5. What is the present worth of a debt for $1005, on 
which $4T5 is to be pfdd in 10 months, and the remainder 
in 1 year 3 months, the rate of interest being 6% ? 

When payments are to be made at different timei withoiit interest, find tba pm* 
ent worth of each payment separately, and take tbeir sum. 

G. I hold a note against C for $529,925, duo Sept 1, 
1859 ; what must I discount for the payment of it to-day, 
Feb. 7, 1859, money being worth 6%? Ans. $17,426. 

./ 7. A man was offered $3675 in cash for his house, or 
$4235 in 3 years, without interest ; he accepted the latter 
offer ; how much did he lose, money being worth 7 per 
cent.? Ans. $176. 

8. A man, having a span of horses for sale, offered them 
for $480 cash in hand, or a note of $550 due in 1 year 8 ■ 
months, without interest; the buyer accepted the latter 
offtu* ; did the seller gain or lose thereby, and how much,* 
intiTcst being Q% ? Ans. SeUer gained $20. 

0. What must bo discounted for the present .payment of i \ 
dol)t of $2637.72, of which $517.50 is to be paid in 6 months^ 
$7t)3.75 in 10 months, and the remainder in 1 year 6 months^ 
the uao of money being worth 7 per cent? Ans, $187.29+. 

10. What is the difference between the interest and dis- 
cnuit of $130, duo 10 months hence, at 10^ ? Ans. %M^ 

ruoMiscuors Examples ik PESCEin*AOE. 

1. A nion'hant bought sugar in New York at 6J- cents 

*ie wastage by transportation and retailing wai 
d the intoro&t oil the ^t«t cost to the time of 
Dent>. ; \iow xkl\xc\i TCL\xsX.\ka *s^ ^^k^ ^^Ta^>^ 
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. A peraon pnrohftsod 3 lots of land for t20(l eaolt, iind \ 
I sold one at 40 per cent, more than cost, and tliu uilmr ut 2 
I per cent, less; what wus his giun ? Aim. |H0. _ 

3. Sold goods to the amount of #436, on raonllis' credit, -Qj 
frhich was $35 more than the goods cost ; what whk tlio true /. 
}>rofit, money being worth 6%? An/». tVi.G'i + . 

4. Bought cotton cloth at 13 cents a yard, on 8 ntonth/ 
credit, and sold it the same day at 18 eetita cash ; liow miioh 
did I gain or lose per cent., money beiog wortli (1 por opntl" 

5. A farmer sold a pair of Iiorees for *lfiO eooh ; on oiio 
he gained 35 per cent, on the other ho lost !!8 per eeni, ; did 
be^uin or lose on both, and how much ? Ann. Ijani 140. 

G. A man invested ^ of all lie vroB worth in the coal trad« 
and at the end of 3 years 8 months sold out his ontiro " 
est for »3100, which wtis a yearly gain of ii [wr cent, on tlifl 
money invested ; Low miich waa ho worth wliou he jw 
jnenced trade ? Ann. IDTfiO. 

7. In how many yeara will a man, paying intonmt ut 7 
per cent, on a debt for land, pay tho face of the debt in 
interest ? Ann. I4f yearn. 

8. Two persons engaged in trade ; A fiiniishcd f of the 
capital, and B } ; and at the end of 3 years 4 montliM they 
fonnd they had made a clear profit of 45000, which was ISJ. 
per cent, per annum on the money invested ; liow much cap- 
ital did each furnish ? Ana. A, *7500 ; B, 14500: ^ 

S. Bought J500 worth of dry goods, and *800 worth of 
groceries ; on tho dry goods I lost 30 per cent,, but on the 
groceries I gained 15 per cent; did I gain or lose on the 
whole investment, and how much ? Ans, Gained 120. 

10. Wliat amount of accounts must an attorney collect, \ 
in order to pay over #1100, and retain S^ per cent, for col- 
lecting? Ans.tl2Q0 

11. A merchant sold goods to the amount of $667, to be 
paid in 8 months ; the same goods coat him $600 ona 
previous to the sale of them ;monti5\»cV'Q.^"«OT&i.?i-^ 
what n-aa big true g^a ? Aus. V>a' 
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12. A nurseryman sold trees at tl8 per hundred, and 
cleared ^ of his receipts ; what per cent profit did he make? 

13. If I o(^an article be sold for what f of it cost^ what is 
t he gain per cent ? Ans/ 40|^ 

1-L A lumber merchant sells a lot of lumber^ whioh ho has 
litid on hand 6 months, on 10 months' credit, at an advanoe of 
-)0 per cent on the first cost ; if he is paying 5 per cent inter^ 
est on capital, what are. his profits per cent.^ Afu. 21|^ 

15. A person, owning f of a piece of property, sold 30 pev 
eeiit of his share ; what part did he then own ? Ans, i. 

16. A s|)cculator, having money in the bank, dre^TOO^per 
eent of it, and expended 30 per cent of 50 per.c^t of thii 
for T28 bushels of wheat, at $1.12^ per bn^el ; how much 
was loft in the bank? . Ans. t3640. 

17. I wirih to lino the carpet of a room, that is 6 yards 
long and 5 yards wide, with duck i yard wide; how many 
yards of lining must I purchase, if it will shrink 4 percent ^ , 
in length, and 5 per cent in width ? ^ft^'43^ > 

18. A*s money is 28 per cent, more than B's ; how many 
per eent. is B's less than A's ? Ana. 21|^' 

10. A capitalist invested f of his money in railroad stocky • 
which depreciated 5 per cent in value ; the remaining {he 
invest eil in bank stock, which, at the end of Ijeai, had' '^' 
trained 11200, which was 12 per cent of the inyestment ;^ '. 
what was the whole amount of his capital, and what was his - 
entire loss or gain ? Ans. $25000, capital ; $450, gun. 

20, C's money is to lYs as 2 to 3 ; if |^ of C's money b€ i 
r>nt at interest for 3 years 9 months, at 10 per cent, it wiU' ' 
amount to $1933.25 ; how much moTioy has eacJi ?.- "^ 

• •BAN^1^^(?.' ^ 
"Bajik is a corporation chartered by 
eeeiving and loaning money, and furnishing a 
•tion. 
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328. A Prottiisflory Kote is a written or printod en- 
gagement to pay a certain sum^ cither on demand or at a 
specified time. 

329. Bank Notes, or Bank Bills, are the notes made 
and issued by banks to circulate as money; They are jmy- 
able in specie at the banks. 

330. The Face of a note is the sum made payable by 
she note. 

331« I>a3rs of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

335. The Maturity of a note is the expiration of the 
days of grace ; a note is due at maturity. 

333« Notes may contain a promise of interest, which will 
be reckoned from the date of the note, unless some other 
time be specified. 

The transaction of borrowing money at banks is conducted 
in aooordance with the following custom : the borrower pre- 
sents a note, either made or indorsed by himself, payable at 
a specified time, and receives for it a sum equal to the face, 
less the interest for the time the note YSS^ to run. The 
amount thus withheld by the bank is in consideration of 
advancing money on the note prior to its maturity. 

334. Bank Biscoont is an allowance made to a bank 
for the payment of a note before it becomes due. 

335« The Proceeds of a note is the sum received for it 
when discounted, and is equal to the face of the note less 
the diflconnt. 

' Case L 

336. Given the &joe of a note to find the proceeds. 
The law of custom at banks makes the discount of a note 

Define a promlBBOij note. Bank notes. The face of a note. Days 
of graee. The matnmv of a note. Explain ^^e ^TCMecn^ ^\ ^vckssoq 
Jng^ M note mi m hack. JDeifine baak diaooQiit. *I!Yi!b'wnQe«^^^'^'^ 
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equal to the simple interest at the legal rote for the time 
specified in the note. 



EuLE. L Compute the interest on the face of the note for 
three days more than the specified time; the resuU wiU he ths 
discount. 

IL Subtract the discount from the face of ^ note, and th 
remainder will be the proceeds. 

Examples fob Pbaoiiob. 

1. What is the discount^ and what the proceeds, of a note 
for $450, at 60 days, discounted at a bank at 6% ? 

Ans. Discount^ $4,725 ; proceeds^ $446,275. 

2. What are the proceeds of a note for $368^ at 90 dajB, 
discounted at the Bank of New York? Ans. $362.30. 

3. What shall I receive on my note for $475.50, at 60 
days, if discounted at the Crescent Giiy Bank, New Or- 
leans ? Ans. $471^3 + . 

4. What are the proceeds of a note for $10000, at 90 
days, discounted at the Philadelphia Bank ? Ans. $9845. 

5. Paid, in cash, $240 for a lot of merchandise. Sold it 
the same day, receiving a note for $250 at 60 days, which I 
got discounted at the Hartford Bank. What did I make 
by this speculation ? Ans. $6.93|^. 

6. A note for $360.76, drawn at 90 days, is discounted at 
the Vermont Bank. Find the proceeds. Ans. $355,168+. 

7. Wishing to borrow $530 of a western bank which if 
discounting paper at 8 per cent., I give my note for $536.75 
payable in 60 days. How much do I need to make up the 
required amount? Ans. $.7645. 

he matiinty of a note or draft, a vertical line ( I ) is nsed, with the 
te is nominally due on the left, and the date of matnritj on tibe 

M irUereH^ payable at a fhtors specilied time, the amount la Am 
lie Bun made pay%\Ae^ «xATCLT^\.\A'i&9ii^<^>^&\»«,\ft of <^^fff»ffl|i^ 
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Ilnd the matwAtjf term of disooont^ and proceeds of the 
following notes : 

^500. BosTOK, Jan. 4, 1859. 

8. Three months after date, I promise to pay to the order 
of John Brown & Ga five hundred dollars, at the Suffolk 
Bank, yalue received. James Babkeb. 

Discoonted March 2. f Dne^ April ^1.^. 

Ans. ' Term of discount, 36 da. 
. Proceeds, $497. 



♦^y^O. St. Louis, June 12, 1859. 

9. Six months after date, I promise to pay Thomas Lee, 
or order, seven hundred fifty dollars, with interest, value 
received. Byron Quikby. 

Discounted at a broker's, Nov. 15, at 10^. 

rDue, Dec."|i5, 

Ans. A Term of discount, 30 da. 

I Proceeds, $766.434 + . 

Case IL 

337. Oiven the proceeds of a note, to find the 
&ce. 

1. I wish to borrow $400 at a bank. For what sum must 
t draw my note, payable in 60 days, so that when discounted 
at 6 per cent. I shall receive the desired amount ? 

OFEBATiozr. Akaltsis. $400 is the 

$1.0000 proceeds of a certain note, 

.0106 = disc cm $1 toresdt. ^^ ^*<» ^^ ^^<* ^ "^« 

required to find. We first 

$ .9895 = proceeds of $1. obtain the proceeds of $t 

♦400 -5- .9896 = $404244 = by the last case, and then 

fkce of the required note. divide the given proceeds, 

$400, by this snm ; for, as many times as the proceeds of $1 ia con- 
tained in the given proceeds, so many dollars must be the face 
required note. 

QinCm 
s,p. 12 
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BuLE. Divide the proceeds by the proceeds of $1 for the 
time and rate mentioned^ and the quotient toiU be the face of 
the note. 

Examples fob Pbactice. 

2. What is the face of a note at 60 days^ which yields 
$680 when discounted at a Kew Hayen bank ? 

Ans. $688,433. 

3. What is the face of a note at 90 days^ of which the 
proceeds are $1000 when discounted at a Louisiana bank? 

Ans. $1013.085. 

4 Wishing to borrow $500 at a bank, for what sum must 
my note be drawn, at 30 days^ to obtain the required amount, 
discount being at 7^ ? Ans. $503.22. 

5. James Hopkins buys merchandise of me in New York, 
at cash price, to the amount of $1256. Not haying money, 
he gives his note in payment, drawn at 6 months. What 
must be the face of the note P Ans. $1295.51. 

EXCHANGE. 

338. Exchange is a method of remitting money from 
one place to another, or of making payments by written 
orders. 

339. A Bill of Exchange is a written request or oider 
upon one person to pay a certain sum to another person, or 
to his order, at a specified time. 

340. A Sight Draft or Bill is one requiring payment to 
be made "at sight,^^ which means, at the time of its presenta- 
tion to the person ordered to pay. In other bills, the time 
specified is usually a certain number of days "after sight" 

There are always three parties, and usuaUy four, to a 
fcrp- ' -in exchange. 

Drawer or Maker is the person who signs 



Define exohaxisd, k \»£l q1 ^ij^qai^^ h. ^6^ 
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342. The I>rawee is the person to whom the order is 
addressed. 

343. The Payee is the person to whom the money is 
ordered to be paid. 

344. The Bayer or Remitter is the person who par- 
chases the bilL He may be himself the payee, or the bill 
tnay be drawn in favor of any other person. 

345. The Indorsement of a bill is the tcrihng upon its 
back, by which the payee relinquishes his title, and transfers 
the payment to another. The payee may indorse in blank 
by writing his name only, which mukes the bill payable to 
the iearer, and consequently transferable like a bank note ; 
or he may accompany his signature by a special order to pay 
to another person, who in his turn may transfer the title in 
like manner. Indorsers become separately resi>onsible for 
the amount of the bill, in case the drawee fails to make pay- 
ment A bill made payable to the iearer is transferable 
without indorsement. 

346. The Acceptance of a bill is the promise which the 
drawee makes when the bill is presented to him to pay it at 
maturity ; this obligation is usually acknowledged by writ- 
ing the word *' Accepted," with his signature, across the 
face of the bilL 

Three cUtys of grace are osnally allowed for the payment of a bill of exchange 
after the time c(pecified has expired. Bat in New Yoric State no grace is allowed on 
Bight drafts. 

From these definitions, the use of a bill of exchange in 
monetary transactions is readily perceived. If a man wishes 
to make a remittance to a creditor, agent, or any other per- 
son residing at a distance, instead of transporting specie, 
which is attended with expense and risk, or sending bank 
notes, which are liable to be uncurrent at a distance fr^ 
the banks that issue them, he remits a bill of exo 
purchased at a bank or elsewhere, and mad^^ ^^^^i^ 

The drawee. The payee. The boyer. Axl NsodJSccnG 
acceptance. What otgnoe<m, mifi oi «ziAkbabj^^ 
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proper person in or near the place where ho resides. Thus 
a man by paying Boston funds in Boston, may pnt Kew 
York funds into the hands of his New York agent 

347. The Ck>urse of Exchange is the variation of the 
cost of sight bills from their par value, as affected by the rela- 
tive conditions of trade and commercial credit at the two 
places between which exchange is made. It may be either at 
9k premium or discount y and is rated at a certain per cent on 
the face of the bilL Bills payable a specified time after sight 
are subject to discount, like notes of hand, for the term of 
credit given. Hence their value in the money market is 
affected by both the course of exchange and tiie discount 
for time. 

348. Foreign Exchange relates to remittances made 
between different countries. 

349. Domestic or Inland Exchange relates to remit- 
tances made between different places in the same country. 

An inland bill of exchange is commonly called a Draft 
In this work we shall treat only of Inland Exchangen 

Case I. 

350. To find the cost of a draft. 

^^QQ- Syracuse, May 7, 1859. 

1. At sight, pay to James Clark, or order, five hundred 

dollars, value received, and charge the same to our account 

M. Smith & Co. 
To Messrs. Browk & Foster, ) 

Baltimore. ) 

What is the cost of the above draft, the rate of exchange 

being 1^ per cent premium ? 

OPERATION. Analysis. Since ex- 

1500 - ■« 015 = 1507.50, Ans. change is at IJ per cent 

premium, each dollar of 
' $1,015; and to find the whole cost of the draft. 

> conducted^ "EiX^gV^Mi oowx^fc <A 's^^^X^asv^e, For- 
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U80. Boston, June 13, 1859. 

8. Thirty days after sight, pay to John Otis, or bearerj 
four hundred eighty dollars, value received, and charge the 
same to account of Amos Tbenchabd. 

To John Stiles & Co., ) 
New York, f 

What is the cost of the above draft, exchange being at a. 
premium of Z% ? 

OPERATION. AsALTBis. SincE tim* 

$1.0000 ts allowed, the draft miut 

.0055 = discount for 35 days. enflerdiBcounl inthe sale. 

- — — The discouat of $1, at the 

I .9945 = procoodBof tl. legal rate ia Boston, for 

■03 = rale of eithangn. the specified lime, al- 

$1.0245 = coat of tl of ao dnJt ^°'^S grace, is t.0055 

*480 X 1.0245 = $491.76, Ans. "J^^^' =™J^.^^, '""» 
¥1, gives $.9945, the cost 
of $1 of the dtaft, provided sight eichange were at j/ar ; but eight ex- 
cbauge being at premium, we add the rate, .01!, to .9945, and obtain 
f 1.0345, the aelaal coat of |1. Then, muHJplying $180 by 1.0245, w» 
obtain (401.76. 

HuLE. L For sight drafts. — Multiply the face of the draft \ 
dy 1 plus the rate vjhen exchange is at a premium, and by \ 
I minus the rate when exchange is at a discount. 

11. For drafts payable after sight. — Find tlie proceeds of II 
at hank discount for tlie specified time, at the legal rate where 
the draft is purchased; then add the rate of exchange when 
at a premium, or snb/ract it when at a discount, and multiply 
the face of the draft by this result. 



1 

Md ■ 

he 1 



I 
\ 

I 



Examples fob Practice. 
A merchant in Cinciniiati m^ea ^ -^laroi.^ Vi-***^^'^^ 
Qive aualyBU. B.dSb\AV 
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draft to his agent in New York ; what will the bill cost^ ex- 
change being at 3 per cent premiom ? Ans. $1030. 

4. What will be the cost in Eochester of a draft on Albany 
for $400, payable at sights exchange being at f per cent 
premium? Ans. $403. 

5. A merchant in St. Louis orders goods from New York, 
to the amount of $530, which amount he remits by draft, 
exchange being at 2} per cent, premium. If he pays $20 foi 
transportation, what will the goods cost him in St. Louis? 

Ans. $564^75. 
G. Wliat will be the cost, in Detroit, of a draft on Boston 
for $800, payable 60 days after sight, exchange being at a 
premium of 2^ ? Ans. $806.20. 

7. A man in Philadelphia purchased a draft on Chicago for 
$420, payable 30 days after sight ; what did it cost him, the 
rate of exchange being 1 } per cent discount ? Ans. $411.39. 

8. A merchant in Portland receives from his agent 320 
barrels of flour, purchased in Chicago at $10 per barrel ; in 
payment for which he remits a draft on Chicago, at 2J per 
cent, discount. The transportation of his flour cost $312. 
What must he sell it for per barrel to gain $400 P 

Ans. $12. 

Case IL 

351. To find the &ce of a draft which a given 
sum will purchase. 

1. A man in Indiana paid $369.72 for a draft on Boston, 
drawn at 30 day^ ; what was the face of the draft, exchange 
being at 3^^ per cent premium ? 

OPERATION. Analysis. We find.. 

$369 72 -5- 1.027 = $360, Ans. by Case I, that a draft 

for $1 wUl cost $1,027; 

■^ft that will cost S369.72 must he for as many dollars as 

led times in $369.72 ; dividing, we ohtain $360, the 
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BuxE. Divide the given cost by the cost of a draft for %\, 
ut the given rate of exchange; the quotient mil be the face 
of the required draft. 

Examples fob Ppjlctice. 

2. What draft may be pnrchased for 1243.60, exchange 
being at 1^ per cent premium ? Ans. $240. 

3. What draft may be purchased for $79.20, exchange be<^ 
ing at 1 per cent, discount ? Ans. $80. 

4. An agent in Pittsburg holding $282.66, due hm em- 
ployer in Kew Haven, is directed to make the remittanee 
by draft, drawn at 60 days. What will be the face of the 
draft, exchange being at 2 per cent, premium ? Ans. $280. 

5. An emigrant from Bangor takes $240 in bank bills to 
St. Paul, Minn., and there pays ^ per cent, brokerage in ex- 
change for current money. What would he have saved by 
purchasing in Bangor a draft on St. Paul, drawn at 30 days^ 
exchange being at 1^ per cent, discount ? Ans, $5,599. 

6. A Philadelphia manufacturer is informed by his agent 
in Buffalo that $3600 is due him on the sale of some prop- 
erty. He instructs the agent to remit by a draft payable in 
60 days after sight, exchange being at f per cent premiunL 
The agent, by mistake, remits a sight draft, which, when 
received in Philadelphia, is accepted, and paid after the ex- 
piration of the three days of grace. If the manufacturer 
immediately puts this money at interest at the legal rate, 
will he gain or lose by the blunder of his agent ? 

Ans. He will lose $1.90. 

EQUATION OP PAYMENTS. 

352. Equation of Payments is the process of finding 
the mean or equitable, time of payment of several sums, due 
at different times without interest 

353. The Term of Credit is the time to elapse b 
debt becomes due. 

Bule, DeSne eqaatioii of paymeuUk *£«ciaol ^ 
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354. The Ayeraire Term of C]*edit is the time to elapee 
before Beveral debts^ due at different times^ may all be paid 
at once, without loss to debtor or creditor. 

355. The Equated Time is the date at which the sey- 
end debts may be canceled by one payment 

Gasb I. 

, 356. When all the terms of oredit begin at the 
same date. 

1. On the first day of January I find that I owe Mr. 
Smith 8 dollars, to be paid in 5 months, 10 dollars to be 
paid in 2 months, and 12 dollars to be paid in 10 months; 
at what time may I pay the whole amount? 

OPERATION. ^ 

$ 8 X 6 = 40 
10 X 2 = 20 
12 X 10 = 120 

30 180 -5- 30 = 6 mo., average time of credit. 

Jan. 1+6 mo. = July 1, equated time of payment 

Analysis. The whole amoniit to be jMdd, as seen above, is $90 ; 
and we are to find how long it shall be withheld, or whai lefBi of 
credit it shall have, as an equivalent for the varlons terms of credit 
on the different items. Now the value of credit on any sum is meas- 
ured by the product of the money and time. And we say, the credit 
on $8 for 5 mo. = the credit on $40 for 1 mo., because 8 x 5 = 40 x 1. 
In the same manner, we have, the credit on $10 for 2 ma = tbe credit 
on $20 for 1 mo. ; and the credit on $12 for 10 ma = the credit on $130 
for 1 mo. Hence, by addition, the value of the several terms of credit 
0Q their respective sums equals a credit of 1 month on $180 ; and thi 
equals a credit of 6 months an. $30, because 

30 X 6 = 180 X 1. 

RiTT.Tii. I, Multiply each payment by its term of credit^ 
^he sum of the products by the sum of the pay* 
wfient will be the average term of credit. 

i, of credit. ^iC^uaXAd. \^m!&. ^\n^ Qasr^ V Woai^:!;^ 



nyt liiaiTf Kf 



IL Aii ^kr msin^ isriK if i/mu tt tot ma¥ te mast mI 
fke eniUf hmau mat iir ^mmSt ml m im ^rmoB^ t^im if 




3. OndieSiAif SsfCBiidRff&sacaffir ViQUDiisBsemflm 

$700 en 40 d»(^ ciHB : ^^iiK v» ine a?«i^ SEcm fitf oes^ 
and vbtt die efBHHl laK 4f p^TLflEi ^ 

3. On Jalf 1 a —gfJjMLi 2ST» zmibk. k f i-Qtv? : dw £rst 
far 1850, due in 4 sscsLi : izit Kflooi lor tT4*u<.. di» in ^ 
mantbs; tiiediii4forli9W[%ca£-in7nBflBi£e: atvi^ttiiBis 
nu^tiicTanbepBdinoEkSrcca? .^julXo^. 1. 

4. A fmner bongtn n ^fiw^ vA ac^^ei to par tl en If co* 
day, tS en Tneadnr, tl on WiCztfsdfiT. a&i io <» for a vE^ : 

desnoos aftigaaAl lo aroid iLe Sax^dar pajment, he oiSared 
to pay die vlnde at one time : on w!:ai daj of the vwk 
wooldfluaparaientoome? ^MLFiidaT. 

5. Jan.l,IlindniTBetf ind£b!£dto Jo{mK€imedTms:::an3 
a8foIlowB:M50dQem4monih£; #725 due in 8 months; and 
1500 dne in 12 montha : atvfaat date majIaettkbTgiTing 
my note on intocat ixx the whole amoiint ? ^aa. Aug« 'U* 

Cask IL 

357. When the terms of credit besin at diftorent 
dates, and the acooont has only one side. 

358. An Aoeonnt IB the statement or record QiP 
tile transactionB in bofflneag form. 



OhreGualL Dcfina 
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359. The Items of an account may be snms due at the 
date of the transactioiiy or on credit for a specified time. 

An account may have both a debit and a credit side^ the 
former marked Dr., the latter Gr. Suppose A and B have 
dealings in which there is an interchange of money or prop- 
erty ; A keeps the account^ heading it with B's name ; the 
Dr. side of the account shows what B has receired from A, 
the Cr. side shows what he has parted with to A. 

360. The Balance of account is' the difference of the 
two sides, and may be in favor of either party. 

If, in the transactions, one party has received nothing from 
the other, the balance is simply the whole amount, and the 
account has but one side. Bills of purchase are of this class. 

Book accounts bear interest after the expiration of the tenn of credit, and notes 
after they become due. 

361. To Average an Account is to find the mean or 
equitable time of payment of the balance. 

362. A Focal Date is a date to which all the others are 
compared in averaging an account. 

1. When does the amount of the following bill become 
due, by averaging ? 
J. C. Smith, 
1859. To C. E. BoRDEisr, Dr. 

June 1. To Cash $460 

*^ 12. '' Mdse. on4mos. 500 

Aug. 16. '' Mdse 250 

PraST OPERATION. SECOND OPERATION. 



Dae. 


da. 



183 

76 


Items. 


Prod. 


June 1 
Oct. 12 
Aug. 16 


450 
500 
250 


66500 
19000 






1200 


85500 



Due. 


da. 

188 



57 


Uems. 


Prod. 


June 1 
Oct. 12 
Aug. 16 


450 
600 
250 


59850 
14250 






1200 


74100 



Jim 



85500 -I- 1200 = 71 da. 
f 71 da. after June 1, 



74100 -I- 1200 = 62 da. 

V ^'^L ^^.XsfciQTO Oct 12. 
AiiaA 



Ot fei?QJ^."W. 
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Analysis. By reference to the example, it will be seen that the 
Stems are due Jane 1, Oct 12, and Ang. 16, as shown in the two opera- 
tions. In the first operation we use the earliest date, Jane 1, as a focal 
date, and find the difference in days between this date and each of the 
others, regard being had to the nomber of days in calendar months. 
From Jane 1 to Oct. 12 is 133 da. ; from Jane 1 to Aag. 16 is 76 da. 
Hence the first item has no credit from Jane 1, the second item has 
133 days' credit fro^ Jane 1, and the third item has 76 days' credit 
from Jane 1, as appears in the colamn marked da. After this we pro- 
ceed precisely as in Case I, and find the average credit, 71 da., and 
the eqaated time, Aag. 11. ^ 

In the second operation, the latest date, Oct. 12, is taken for a focal 
date ; the work is explained thas : Sappose the accoant to be settled 
Oct. 12. At that time the first item has been dae 133 days, and most 
therefore draw interest for this time. Bat interest on $450 for 133 
days = the interest on $59850 for 1 da. The second item draws no 
interest, because it falls dae Oct. 12. The third item mast draw inter- 
est 57 days. Bat interest on $250 for 57 days = the interest on $14250 
for 1 day. Taking the sam of the products, we find the whole amount 
of interest due on the accoant, at Oct. 12, equals the interest on $74100 
for 1 day ; and this, by division, is found to be equal to the interest on 
$1200 for 62 days, which time is the average term of interest. Hence 
the account would be settled Oct. 12, by paying $1200 with interest on 
the same for 62 days. This shows that $1200 has been due 62 days ; 
that is, it falls due Aug. 11, without iiUerest. 

BuLE. L Mnd the time at which each item becomes due, 
ly adding to the date of each transaction the term of credit, 
if any be specified, and write these dates ifi a column. 

n. Assume either the earliest or the latest date for a focal 
date, and find the difference in days between the focal date 
and each of the other dates, and write the results in a second 
column,. 

IIL Write the items of the account in a third column, and 
multiply each sum by the corresponding number of days in the 
preceding column, writing the products in a final column. 

IV. Divide the sum of the products by the sum of the items. 
The quotient toiU be the aveit ^rm of credit inKe^ ^^' 

Ohm 
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earliest date is the focal daie, or tlie average term of Merest 
when the latest date is the focal date; in either case always 
reckon from the focal date toward the other dates, to find the 
equated time of payment. 

Examples fob Praotioe. 

2. John Bbown, 

1859. To Ja|(BS Gbeigg, Dr. 

Jan. 1. To 50 yda Broadcloth, ® 13.00 $150 

'' IG. ^'2000 " Calico, '' .10 200 

Feb. 4. '' 75 " Carpeting, '' 1.33^ 100 

March 3. '' 400 '' Oil Cloth, '' .40 160 

If James Greigg wishes to settle the above bill by giving 
his note, from what date shall the note draw interest ? 

Ans. Jan. 27. 

3. Abbam Russel, 

1859. To Wynkoop & Bbc, Dr. 

March 1. To Cash $300 

April 4. '' Mdse 240 

June 18. '' '' on 2 mo 100 

Aug. 8. " Cash 400 

What is the equated time of payment of the above account? 

Ans. May 26. 

4. John Otis, 

1858. To Jambs Ladd, Dr. 

June 1. To 500 bn. Wheat, @ $1.20 1600 

'' 12. *^ 200 " '' '' 1.50 300 

'' 15. " 640 '' '' '' 1.30 832 

'' 25. '' 760 '' '' " 1.00 760 

" 30. *^ 500 " '' " 1.50 750 

When is the whole amount of the above bill dne, per 
average? ^n^. June 18. 

6* Mir 'ditures in building a house, in the yeaa: 1856, 

^^Tu 1^, %^^^.n^ \ ^^.'^^ A^StS^a^^ vMawh 
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sell the honso for exactly what it cost, with reference to in 
terest on the money expended, and take the purchaser s no 
for the amount, what shall be the face of the note, 
what its date? ^^ < Face, $2007.75. 

( Date, March 8, 1851 
6. Thomas Whuikg, 

1859. To ISBAEL Palmeb, 

Jan. 1. To 60 bhls. Plonr, ® $7.00 $420 

" 28. " 90 bu. Wheat, '' 1.50 135 

Mar. 15. '' 300 bbls. Flour, '' 6.00 1800 

If credit of 3 months be given to each item, when will 
the above account become due ? Ans. May 30. 

ga5e m. 

363* When the terms of credit begin at different 
times, and the acoonnt ha^ both a debt and a credit 
side. 

1. Average the following account : 

David Ware. 



Dr. 
















Or. 


186] 
Jnne 

Oct 


1 

16 
20 


ToMdse 

" Draft,8mo. 
« Cash 


400 
800 
250 


00 

CO 
|00 


1851 
July 
Aug. 
Sept. 


3. 
4 
20 
20 


By Mdse .... 

" Cash 

it it 

..... 


200 
150 
500 


00 
00 
00 



Dr. 



OFEBATION. 



Or. 



Focal I 
date, f 



Dae. 


da. 

141 

31 




Items. 


Prod. 


Dae. 


da. 

108 
61 
80 


Items. 


Prod. 


Jnne 1 
Sept. 19 
Oct. 20 


400 
800 
250 


56400 
24800 


July 4 
Aug. 20 
Sept. 20 


200 
150 
500 


21000 

9150 

15000 

45750 




1450 
850 


81200 
45750 






850 








Balances. 


000 


85450 





88400 -4- 600 = 69 da., avenge term of Interest. 
Oct 20 — 69 da. = Aug. 22, balaxiod dixiA. 

What iB Came m^ SK]MB.«p8n0A0c^ 
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Ahaltbis. In the above operatioii we have written the datw, 
ahowing when the items become doe on either mde of the aooount, 
adding 8 days' grace to the time allowed to the draft The latest 
date, Oct. 20, is assumed as the focal date for both sides, and the two 
columns marked da. show the difference in days between each date 
and the focal date. The products are obtained as in the last case, and 
a balance is struck between the items changed and the prodaeta 
These balances, being on the Dr. side, show that David Ware, on the, 
day of the focal date, Oct 20, owes $600 with interest on $85450 for 
1 day. By division, this interest is found to be equal to the inteieet 
on $600 for 59 days. The balance. $600, therefore, has been due 59 
days. Reckoning back from Oct 20, we find the date when the bal- 
ance fell due, Aug. 22. 

BuLE. I. Find the time when each item of the account is 
due; and write the dates, in two columns, on the sides of the 
account to which they respectively belong. 

II. Use either the earliest or the latest of thesB dates as tht 
focal date for both sides, and find the products as in' the last 
case. 

III. Divide the balance of the products by the balance of 
the account ; the quotient will be the interval of time, which 
must he reckoned from the focal date towabd the other dates 
when both balances are on the sams side of the account, but 
FBOM the other dates when the balances are on opposite sides 
of the account, 

2. What is the balance of the following account^ and when 
is it due t 

John WiLsoisr. 
Dr, Or. 



-^ 



1859. 








1859. 


Jiin. 


1 


To Mdse. 


448 


00 


Jan. 


20 


Feb. 


4 


•* Cash. 


864 


00 


Feb. 


16 


M 


20 


• • 


282 


00 


tt 


25 



By Am't bro't forward 

1 Carriage 

Cash 



(C 



560 
264 
900 



00 
00 
00 



. j Balance, $680. 
^^- 1 Due March 13. 

^ Tf the following account be settled by giving a note, 

I the face of the uotj^, «»xid -what its date ? 



owe aaaaXy^aa. B-xi^^k. 



Dr. 



MoUf<k: 






Isaac Foster. 
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Or. 



1868. 




1 
1 


-1 1858. 








Jao. 

June 
Aug. 


1 

12 
8 

4 


ToMdfle. 

•r M 
a M 


on 3 mo. 
.. 5 «« 

•c 3 «« 
« 2 " 


145 
37 
13 
66 


86. 

48 

35' 

48j 


> May j 11 ■ 
July 12; 
Oct 12 


ByCuh.... 

• . . . 

• • • . 


11 

15 
82 


00 
00 
00 



J*., i $154.07, fMe of note. 
^^ \ Mar. 26, 1858, date. 

BATIO. 

364. Ratio is the comparison with each other of two 
numbers of the same kind. It is of two kinds — arithmetical 
and geometrical 

365. Arithmetical Ratio is the difference of the two 
numbers. 

366. Geometrical Ratio is the quotient of one num- 
ber divided by the other. 

367* When we use the word ratio alone, it implies geo- 
metrical ratio, and is expressed by the quotient arising from 
dividing one number by the other. Thus, the ratio of 4 to 8 
is 2, of 10 to 5 is j^, etc. 

368. Ratio is indicated in two ways. 

1st, By placing two points between the numbers com- 
pared, writing the divisor before and the dividend after the 
points. Thus, the ratio of 5 to 7 is written 5:7; the ratio 
of 9 to 4 is written 9 : 4. 

2d. In the form of a fraction ; thus, the ratio of 9 to 3 
is I ; the ratio of 4 to 6 is {. 

369. The Terms are the two numbers compared. 

370. The Antecedent is the first term. 

371. The Consequent is the second term. 

372. No comparison of two numbers can be fully ex- 
plained but by instituting another comparison ; thus, the 

It is tboagbt beat to omit the qnestioDB at the boiUmi ot Vtaft ^^m^Na ^^'^'^^J^ 
l^grp«rt oTt&l* work, leaYing the teacher to use lOfcU ubTMi:|>>»^J^ ffl P*^ %\>\fW>\FPw* 
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comparison or relation of 4 to 8 cannot be folly expressed 
by 2, nor of 8 to 4 by ^. If the question were asked^ what 
relation 4 bears to 8, or 8 to 4, in respect to magnitude, the 
answer 2, or ^, would not be complete nor correct. But if 
we make uniiy the standard of comparison, and use it as 
one of the terms in illustrating the relation of the two 
numbers, and say that the ratio or relation of 4 to 8 is the 
same as 1 to 2, or the ratio of 8 to 4 is the same as 1 to |, 
unity in both cases being the standard of comparison, then 
the whole meaning is conveyed. 

373. A Direct Ratio arises from dividing the conse- 
quent by the antecedent 

374. An Inverse or Reciprocal Ratio is obtained by 
dividing the antecedent by the consequent. Thus, the dired 
ratio of 5 to 15 is -V^ = 3 ; and the inverse ratio of 5 to 15 
is A = f 

375. A Simple Ratio consists of a single couplet ; as 
8:12. 

376. A Compound Ratio is the product of two or more 
simple ratios. Thus, the compound ratio formed from the 
simple ratios of 3 : 6 and 8:2is|xf = 3 x8:6 x2 = 

377* In comparing numbers with each other, they must 
bo of the same kind, and of the same denomination, 

378. The ratio of two fractions is obtained by dividing 
the second by the first ; or by reducing them to a common 
denominator, when they are to each other as their numera- 
tors. Thus, the ratio ofA:|is-|H--A^ = |t = 2, which is 
the same as the ratio of the numerator 3 to the numerator 
6 of the equivalent fractions -j^ and ^. 

Since the antecedent is a divisor and the consequent a divi- 
dend, any change in either or both terms will be governed by 
the general principles of division, (87.) We have only to 

hetibr' ^'^' '^^orma antecedent^ ctmsequeut^ and rcUio, for 
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GENERAL PEINCIPLES OP EATIO. 

Prin. I. Multiplying the consequent multiplies the ratio; 
dividing the consequent divides the ratio. 

Pbik. IL Multiplying the antecedent divides the ratio; 
dividing the antec&ient multiplies the rcUio. 

Pbii9^. m. Multiplying or dividing both antecedent and 
consequent by the same number does not alter the ratio. 

These ^hree principles may be embraced in one 

General Law. 

A change in the coNSBQUBirr produces a like change in 
the ratio; but a change in the antecedeistt produces an 
OPiosiTE change in the ratio. 

379* Since the ratio of two numbers is equal to the con- 
sequent divided by the antecedent, it follows, that 

1. The antecedent is equal to the consequent divided by 
the ratio ; and that, 

2. The consequent is equal to the antecedent multiplied 
by the ratio. 

Examples for Practice. 

I. What part of 9 is 3 ? 

I = ^ ; or, 9 : 3 as 1 : 1, that is^ 9 has the same ratio to 3 
that 1 has to \. 

2. What part of 20 is 5 ? Ans. J. 

3. What part of 36 is 4 ? Ans. \. 
4 What part of 7 is 49? Ans. 7 times. 
6. What is the ratio of 16 to 88? Ans. 5^ 

6. What is the ratio of 6 to 8J? Ans. |}. 

7. What is the ratio of 6| to 78 ? Ans. 12. 
a Wha£is the ratio of 16 to 66? Ans. 4|. 
9. What is the ratio of J to f ? Ans. f . 

10. What is the ratio of | to ^? Ans. |. 

II. What is the ratio of 3^ to 1&|? Au%. ^. 
12. What IB the tbHo of 3 gaL to % cjt, 1 ^\»^ A«a- -J^ 



28d PKOPOBTIOK. 

13. What Is tlie ratio of 6^8. to 8& 6d.? Ans. Iff 

14. What is the ratio of 5.6 to .56 ? Ans. -^ 

15. What is the ratio of 19 Ihs. 5 oz. 8 pwts. to 25 lb& 
11 oz. 4 pwts. ? Ans. 1\. 

16. What is the inyerse ratio of 12 to 16 ? Ans. f. 

17. What is the inyerse ration of f to f ? Ans. ^. 

18. What is the inyerse ratio of 5f to 17}^? Ans. i, , 

19. If the consequent be 16 and the ratio 2f^ what is th 
antecedent? Ans. 7. ' 

20. If the antecedent be 145 and the ratio 3^ what is the 
consequent ? Ans. 43.5. 

21. If the consequent be i and the ratio f ^ what is the 
antecedent? Ans. 1^ 

22. If the antecedent be { and the ratio \y what is the 
consequent? Ans. -f^ 

PEOPOETION. 

380. Proportion is an equality of ratios. Thus, the 
Sratios 6 : 4 and 12 : 8, each being equal to f , form a proportion. 

381. Proportion is indicated in two ways : 

1st. By a double colon placed between the two ratios; 
thus, 2:5 : : 4 : 10. 

2d. By the sign of equality placed between the two ratios ; 
!hus, 2 : 5 = 4 : 10. 

382. Since each ratio consists of two terms, every pro- 
portion must consist of at least /owr terms. 

383. The Extremes are the first and fourth terms. 

384. The Means are the second and third terms. 

385. Three numbers may be in proportion when the first 
IS to the second as the second is to the third. Thus, the 
numbers 3, 9, and 27 are in proportion since 3 : 9 : : 9 : 27, 
the ratio of each couplet being 3. « 

In such a proportion the second term is said to be a mean 
proportional between the other two. 
386* In every proportioiL the product of the extremes is 
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387* Four numbers that are proportional in the direct 
order are proportional by inversion, and also by alternation, 
or by inverting the means. Thus, the proportion 2:3:: 
6 : 9, by inversion becomes 3 : 2 : : 9 : 6, and by cUtemO' 
tion 2 : 6 : : 3 : 9. 

388. From the preceding principles and illustrations, it 
follows that, any three terms of a proportion being giyen, 
the fourth may readily be found by the following 

BdLE. L Divide the prodtAct of the extremes by one of the 
means, and the quotient will be the other mean. Or, 

II. Divide the product of the means by one of the extremes, 
and the quotient will be the other extreme. 

Examples for Practice. 

Find the term not given in each of the foUowing proportions: 

1. 48 : 20 : : ( ) : 50. Ans. 120. 

2, 42 : 70 : : 3 : ( ). Ans. 5. 
a ( ) : 30 : : 20 : 100. Ans. 6. 
4. 1 : ( ) : : 7 : 84. Ans. 12. 
6. 48 yd. : ( ) : : $67.25 : $201.75. Ans. 144 yd. 
6^ lb. 12 oz. : ( ) : : $3.50 : $10.50. Ans. 11 lb. 4oz. 

/tTc ) : $38.25 : : 8 bu. 2 pk. : 76 bu. 2 pk. Ans. $4.^57\ 

8. 4} : 38i : : ( ) : 76f Ans. 8^. 

9. ( ) : 12 :: } : If Ans.7. 
1^- A • ( ) •• i • I- Ans.i. 

SIMPLE PROPORTION. 

389« "Bimple Proportion is an equality of two simple 
mtios, and consists of four terms, any three of which being 
given, the fourth may readily be found. 

390* Every question in simple proportion involves the 
principle of cause and effect. 

391« Causes may be regarded as action^ of what&^^T 
kind^ the producer, the consumer, men, aiaTxvaXa, \]vai^, ^assir 
tanoe, weight, goods bought or sold, moiiey a\. m\«t^'s^^> ^ 
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302. Btt&eU may be regarded as whatever is accom- 
plished by action of any kind, the thing produced or con- 
sumed, money paid, eta 

393. Causes and effects are of two kinds — simple and 
compound. 

394« A Simple Caqge, or £irect» contains but one ele- 
ment ; as goods purchased or sold, and the money paid oi 
received for them. 

395. A Compound Cause, or Effect, is the product ot 
two or more elements ; as men at work taken in connection 
with time, and the result produced by them taken in con- 
Dection with dimensions, length and brei^th, etc 

396* Causes and effects that admit of computation, that 
is, involve the idea of quantity , may be represented by num- 
bers, which will have the same relation to each other as the 
things they represeui And since it is a principle of philoso- 
phy that like causes produce like effects, and that effects are 
always in proportion to their causes, we have the following 
proportions : 

1st Cause : 2d Cause : : 1st Effect : 2d Effect 
Or, 1st Effect : 2d Effect : : 1st Cause : 2d C^use ; 

in which the two causes, or the two effects forming one coup- 
let, must bo like numbers, and of the same denomination. 
Considering all the terms of the proportion as abstract 
numbers, we may say that 

1st Cause : 1st Effect : : 2d Cause : 2d Effect ; 

which will produce the same numerical result. 
But as ratio is the rcsulfc of comparing two numbers (H 

things of the same kind (377), the first form is regarded 

08 the most natural and philosophicaL 
397* Simple causes and simple effects give rise to simple 

ratios ; compound causes and compound effects to compound 

ratios. 

laot QoAcosX>^^)^\i%.imLl3 tons cost' 
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fiTATEUBirr. 

tons. tODtiB. $ 

5^ : 3 : : 30 

iBt cause. Sd cause, ist effect. 
OPERATION. 

5 X ( ) = 3 X 30 

( ) = — ^ **^' 



$ 

( ) 

9d effect. 



= $18, Ans. 



Analtsib. In this 
example an effect is 
required, and 5 tons 
must have the same 
ratio to 3 tons, as $30, 
the cost of 5 tons, to 
(blank) dollars, thp 
cost of 3 tons. 
Since the product 
of the extremes is equal to the product of the means (373), and the 
product of che means divided by one of the extremes will give the 
other ; (blank) dollars will be equal to the product of 3 x 30 divided by 
5, which is $18. 

2. K 15 barrels of flour cost $90, how many barrels can 
be bought for $30 ? 



bar. 

15 

let cause. 



STATEMENT, 
bar. $ 

(=>) :: QO- 



I 

30 

Sd cause. Istefbct. SdeflBoct. 
OPERATION. 



( ) 



Analysis. In this ex- 
ample KcavM is required, 
and the statement may be 
read thus : If 15 bamls 
cost $90, how many or 
(blank) barrels will cost 
$30? The product of the 
extremes, 80 x 15, divided 
by the given mean, 90, 



( ) = 5 bar., Ans. 
wiH give the required term, 6, as shown in the operation. 

BuLE. L Arrange the terms in the statement so that the 
causes shall compose one couplet y and the effects the other , put- 
ting ( ) in the place of the required term. 

n. If tJie required term be an extrems, divide the product 
of the means by the given extreme; if the required term be a 
mean, divide the product of the extremes by the given mean: 

1. If the terms of any couplet be of different denominations, tliey must be redaced 
to the same unit valne. 

%, If the odd term be a compound nomber, it must be redaced to its lowest unit. 

8. If the divisor and dividend contain one or more foctors common to both, they 
should be canceled. If any of the terms of a proportion contain. misfiA. t^ozb^^r^^^- 
they should first be changred to improper fractionB, or the tracWon;^ ^wc\ \.q ^ Qaf 
' 4, Wben-tbe rertietd line i» used, the divisor and the leq^iVt^^XAxm vc^'^rA 
$b0 kiO, MBd the t^noM of the dividend on the right. 
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399. We will now give another method of solving ques- 
tions in simple proportion, without making the statement, 
and which may be used, by those who prefer it, to the one 
already given. We will term it the 

Second Method. 

ilvery question which properly belongs to simple p^opo^ 
tion must contain four numbers, at least three of which 
must be given (389). Of the three given numbers, one 
must always be of the same denomination as the required 
number. The remaining two will be like numbers, and 
bear the same relation to each other that the third does to 
the required number ; in other words, the ratio of the third 
to the required number will be the same as the ratio of the 
other two numbers. 

Begarding the third or odd term as the antecedent of the 
second couplet of a proportion, we find the consequent or re- 
quired term by multiplying the antecedent by the ratio (379). 

By comparing the two like numbers, in any given ques- 
tion, with the third, we may readily determine whether the 
answer, or required term, will be greater or less than the 
third term ; if greater, then the ratio will be greater than 
1, and the two like numbers may be arranged in the form 
of an improper fraction as a multiplier ; if the answer, or 
required term, is to be less than the third term, then the 
ratio will be less than 1, and the two like numbers may be 
arranged in the form of a proper fraction, as a multipher. 

1. If 4 cords of wood cost $12, what will 20. cords cost? 

OPERATION. Analysis. It will 

^J^^ X 20 ^^^ be readily seen in tliis 

12 X J^, written — ^ = $60. example, that 4 cords 

and 20 cords are the 
like terms, and that $12 is the third term, hssA of the same denomina- 
^\on as the answer or required term. 
li 4 a>>^* ^"^ ftl2» will ^ coi^ Cfi«X Tii<cn«k« ^t V«&,\ksaKCL ^.^Kic^l 
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than the third term, and the Tatio greater than 1. The ratio of 4 
cords to 20 cords is ^, or 5 ; hence the ratio of $12 to the answer 
must be 5, and the answer will be ^ or 5 times $12, which is $60. 

2. If 12 yards of cloth cost $48^ what will 4 yards cost ? 

OPERATION. Analysis. In this example we 

48 X tV = $16, Ans. see that 12 yards and 4 yards are 

the like terms and $48 the third 
cerm, and of the same denomination as the required answer. 

If 12 yards cost $48» will 4 yards cost more or less than 12 yards? 
less : then the ratio will b^ less than 1, and the multiplier a proper 
fraction. The ratio of 12 yards to 4 yards is -^ ; hence the ratio of $48 
to the answer is ^, and the answer will be ^ times $48, which is $16. 

BuLE. L With the two given numbers, which are of the 
same name or kind, form a ratio greater or less than 1, 
according as the answer is to be greater or Jess than the 
third given number. 

n. Multiply the third number by this ratio, and the pro- 
duct will be the required number or answer. 

1. lOxBd nnmberB ehonld first be reduced to improper fractionB, and the ratio of 
tbe fractions foond according to (378). 
9. Bednctkms and cancellation may be applied as In the first method. 

The following examples may be solved by either of the 
foregoing methods. 



I 



Examples for Pbactiob. 

1. n 48 cords of wood cost $120, what will 20 cords costP 

Ans. $50. 

2. If 6 bnshels of com cost $4,759 what will 75 bushels 
cost ? Ans. $59.37f 

3. If 8 yards of cloth cost $3^, how many yards can be 
bonght for $50 ? Ans. 11 4f yds. 

4. If 12 horses consume 42 bushels of oats in 3 weeks^ how 
many bushels will 20 horses consume in the same time ? "7^ 

5. If 7 pounds of sugar cost 75 cents, how many pounds 
can be bought for $9 ? ^ Au»* ^^w?!.* 

6. What will 11 lb. 4 oz. of tea coat, il ^^^.A.'Jt* ot.. w'^ 
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7. If a staff 3 ft 8 in. long cast a shadow 1 ft. 6 in.^ whfli; 
is the height of a steeple that casts a shadow 75 feet at the 
same time ? Ans. 183 ft 4 in. 

8. At 12.75 for 14 pounds of sugar^ what will be the cost 
of 100 pounds ? Ans. $19.64f. 

9. How many bushels of wheat can be bought for i5LQ|S, 

if 12 bushels can be bought for $13.32 ? ^ ^ yVi^ 

10. What will be the cost of 28} gallons of molasses^ if 
15 hogsheads cost $236.25 ? Ans. $7.12}. 

11. If 7 barrels of flour are sufficient for a family 6 monthfly ^ 
how many barrels will they require for 11 months? /J^ z^ 

12. At the rate of 9 yards for £5 12s., how many yards of T 
cloth can be bought for £44 16s. ? Ans, 72 yds. ' 

13. An insolvent debtor fails for $7560, of which he i3 
able to pay only $3100 ; how much will A receive, whose 
ckim is $756 ? Ans, $3ia 

14. If 2 pounds of sugar cost 25 cents, and 8 pounds of 
sugar are worth 5 pounds of coffee, what will 100 pounds 
of coffee cost ? ^ A71S. $20. 

15. If the moon move 13° 10' 35" in 1 day, in what time 
will it perform one revolution ? 

16. If 8| bushels of com cost $4.20, what will be the cost 
»)f 13} bushels at the same rate? Ans. $6.48. 

17. If If yards of cotton cloth cost 6} pence, how many J 
yards can be bought for £10 68. Sd^ P Ans. 694| yds. y 1 

18. If 12} cwt. of iron cost $42}, what will 48f cwt. cost?/w 

19. What quantity of tobacco can be bought for f 317.23, 
[if 8| lbs. cost $1|? Ans, 15 cwt. 22.7+ lbs. 

20. If 15| bushels of clover seed cost $156}, how much 
can be bought for $95.75 ? Ans. 9 bu. 2 pk. 2| qt 

21. If I of a barrel of cider cost ^^, how much wOl } of 
a barrel cost ? Ans. t^. 

22. If a piece of land of a certain length, and 4 rods in 
breadth, contain f of an acre, how much would there be if 

Is wide? Am* ">, h«St& xoda. 

t. of iron co9.\. %^^\,^\vaX»^«^^.^^^sH^.^»s^ 
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24L A grocer has a &Ise balance^ by which 1 pound will 
weigh bat 12 oz. ; what is the real value of a barrel of sugar 
that he sella for (28 ? Ans. $21. 

25. A butcher in selling meat sells 14f)- oz. for a pound ; 
how much does he cheat a customer, who buys of him to the 
amount of 930 ? Am. $2.46 + • 

26. If a man clear $750 by his business in 1 yr. 6 mo., 
how much would he gain in 3 yr. 9 rc o. at the same rate ? 

27. If a certain business yield $350 net profits in 10 ma, 
in what time would the same business yield $1050 profits ? 
rS^ B and C have each a farm ; B's farm is worth $25 
Im acre, and G's $30| ; if in trading B values his land at $28 
an acre, what value should G put upon his ? Ans. $34.16. 

29. If I borrow $500, and keep it 1 yr. 4 mo.^ for how 
long a time should I lend $240 as an equivalent for the 
favor ? Ans. 2 yr. 9 mo. 10 da. 

COMPOUND PBOPOKTION. 

400. Compound Proportion embraces that class of 
qnestiong in which the causes, or the effects, or both, are 
compound. 

The required term may be a cause, or a single element of a 
cause ; or it may be an effect, or a single element of an effect 

1. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? 

STATEMENT. 
IrtcMue. Sd cause. let effect Meffed. 

I » = 1 » ^^ 1^ ' < > 

Or, 16 X 50 : 6 X 90 : : 128 : ( ) 

OPERATION. Analysis. In this ex- 

It X $0* X it$^ ample the requiivd tomi 

jj-— gj = 72 bu. ig tlie 8(H?ond effiH*! ; atwl 

the question may be 
If 16 lionMS in 60 ^ys consume 128 bua^elB ol QQXA,^\tf3(iM 
dMjs will aaaaume bow many, or (blank) b\i&\Le\^*l 
Tbdte qomtiom are most resdUy performed by oaAceVUtXQi^ 
^P' 13 
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2. If 1480 gain 184 interert in 30 months^ what sum will 
gain $21 in 15 months ? 



lit came. 

4480 
I 30 



BTATEMJfiMT. 

iBteObct 



{ 



( ) 

15 






84 



21 



<«0" 



OPERATION. 



Mxlt 



= $240^ Ans. 



AHAiiTsn. The ra- 
qnired term in this ex- 
ample ia an element of 
the second cUose ; and 



the qnestion may be read. If $480 in 80 months gain $84, what prin- 
cipal in 15 montha will gain $21 ? 

3. If 7 men dig a ditch 60 feet long, 8 feet wide, and 6 
feet deep, in 12 days, what length of ditch can 21 men dig 
in 2| days, if it be 3 feet wide and 8 feet deep ? 



{ 





■TATSIDUIT. 






7 


21 
1 2| :: ■ 


reo 


r(> 


12 : 


8 : ■ 


3 






. 6 


L 8 



Or, 7 X 12 : 21 X I : 2 60 X 8 X 6 :() X 3 X 8. 



OPERATION. 
tl X 8 X <0» X X »« 
t Xit X ) X$ X f 



Or, 



$ 


8 


n 


ti 


1% 


♦0» 


$ 





t 


«» 


( ) 





( ) = 80 ft., Arts. 



ABAIiTBIB. In 

this example the 

80 ft. Am. required tenn ia 

the length of the 
ditch, and is an element of the 
eeoond effect The qnestion, 
as stated, wiU read thne : if 7 
men, in 12 days, dig a ditch 60 
feet long, 8 feet wide, and 6 
feet deep, 21 men, in 2| days, 
will dig a ditch how many, or 
(blank) feet long, 8 feet wide, 
and 8 feet deep ? 



BtJLB. L Of the given terms, select those which constitute 

'ftose toMcTi consUlule tKe eS*'**^ ^^<J^ arrangi 
putting (, ") w P^cwe of \\^ tw^uvt^A \«r«w 
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n. HieUy if the blank term ( ) occur in either of the ex- 
tremes, make the prodtict of the msans a dividend, and the 
product of the extremes a divisor j but if the blank term occur 
in either mean, make the product of the extremes a dividend, 
and theprodiict of f^ means a divisor. 

1. The causes moit be exactly alike in the numJber and Hnd of their termi ; tha 
same is trae of the effscta. 

8. The same preparation of the terms by reduction is to be obeenred aa in simple 
]^x>portion. 

401. We will now solve an example according to the 
^ Second Method given in Simple Proportion. 

1. If 18 men can build 42 rods of wall in 16 days^ how 
many men can build 28 rods in 8 days ? 

Analysis. In this example 

* aU the terms appear in coup- 

20 s )^ ^^ ^ ^ -— 24 men. ^®*®' except one, which Is 18 
^ men, and that is of the same 

kind as the required answer. 

Since compound proportion is made up of two or more simple pro- 
portions, if this third or odd term be multiplied bj the compound ratio, 
or by the simple ratio of each couplet successively, the product wiU 
be the required term. 

By comparing the terms of each couplet with the third term we may 
readily determine whether the answer, or term sought, will be greater 
or leas than the third term ; if greater, then the ratio will be greater 
than 1, and the multiplier an improper fraction ; if less, the ratio will 
be less than 1, and the multiplier a proper fraction. 

First we will compare the terms composing the first couplet, 43 
rods and 28 rods, with the third term, 18 men. If 42 rods require 
18 men, ho# many men will 28 rods require? less men ; hence the 
ratio is less than 1, and the multiplier ^ proper fraction, |} ; next, if 
16 dajrs require 18 men, how many men will 8 days require? more 
men ; hence the ratio is greater than 1, and the multiplier an improper 
fraction, ^ Regarding the third term as the antecedent of a couplet, 
the consequent being the term sought, if we multiply this third term 
by the cnmple ratios, or by their product, we shall have the required 
term or answer, thus : 18 x || x ^^^i^ = 24, as shown in the operation. 



/ 



2. 6 coiDj>0fiztors, in 16 days, of 14 \io\3lt^ ^%jflti, ^«x>l^w 
^poae 20 ebeeta ot 24 pages in each di^et, W^">ixL^VQ^ ^"S 
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and 40 letters in a line ; in how many days, of 7 hours each, 
will 10 compositors compose a yolume to be printed in the 
same letter, containing 40 sheets, 16 pages in a sheet, 60 
lines in a page, and 50 letters in a line ? Ans. 32 days. 

OPERATION. 
Days. Comp. Hours. Sheets. Pages. Lines. Lettom. 

16xTVx^xHxHxi*xf||- = 32 days. 

BT CANCELLATION. ANALYSIS. The required term or an- 

swer is to be in days ; and we see that 
all the tenne appear in pairs or oonplets, 
except the 16 days, which is of the same 
kind as the answer sought 

We will proceed to compare the terms 
of each couplet with the 16 days. Firsts 
if 5 compositors require 16 days, how 
many days will 10 oompositors require? 
less days ; hence the multiplier is the 
32 days, Ans. proper fraction ^^, and we have 16 x A. 

Next, if 14 hours a day require 16 days, 
how many days will 7 hours a day require? more days ; hence the 
multiplier is the improper fraction 't^, and we have 16 x J\r x J,*. 
Next, if 20 sheets require 16 days, how many days will 40 sheets re- 
quire? more days; hence the multiplier is the improper fraction }{, 
and we have 16 x ^^ x A,^ x |J. Pursuing the same method with the 

other couplets, we obtain. the result as shown in the operation. 

* 

EuLE. I. Of the terms composing each couplet form a 
ratio greater or less than 1, in the same manner as if tU 
answer depended on those two and the third or odd term. 

II. Multiply the third or odd term hy these ratios succes- 
sively^ and the product will be the answer sought. 

By the odd term is meant the one that is of the same Und as the answer. 

The following examples may be solved by either of the 
given methods : 

Examples for Practice. 
3, It 16 horses consume^ \'il%>aM^^'s»<A ^^idi^\:cL^Q days, 
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2. If a man travel 120 miles in 3 days when the days are 
12 hours long, in how many days of 10 hours each will he 
require to travel 360 miles ? Ans. 10^ days. 

3. If 6 laborers dig a ditch 34 yards long in 10 days, how 
many yards can 20 laborers dig in 15 days ? Ans. 170 yds. 

4. If 450 tiles, each 12 inches square, will pave a cellar, 
how many tiles that are 9 inches long and 8 inches wide will 
pave the same ? ^Ans. 900. 

6. If it require 1200 yards of cloth i wide toSlothe 600 
men, how many yards which is i wide will it take to clothe 
960 men ? Ans. 3291^ yds. 

6. If 8 men will mow 36 acres of grass in 9 days, of 9 
hours each day, how many men will be required to mow 48 
acres in 12 days, working 12 hours each day? Ans. 6 men. 

7. If 4 men, in 2f days, mow 6f acres of grass by work- 
ing 8J hours a day, how many acres will 15 men mow in 3 j 
days by working 9 hours a day? Ans, 40|^ acres. 

8. If, by traveling 6 hours a day at the rate of 4J miles 
an hour, a man perform a journey of 540 miles in 20 days, in 
how many days, traveling 9 hours a day at the rate of 4|- 
miles an hour, will he travel 600 miles? Ans. 14f days. 

*^ 9. BT^J- yards of cloth If yards Avide cost $3.3 7 J, what 
cost 36^ yards, 1^ yards wide ? Ans. $52.79+. 

10. If 5 men reap 52.2 acres in 6 days, how many men 
will reap 417.6 acres in 12 days ? Ans. 20 men. 

11. If ^6 men dig a cellar 22.5 feet long, 17.3 feet wide, and 
10.25 feet deep, in 2.5 days, of 12.3 hours, in how many days, 
of 8.2 hours, will 9 men take to dig another, measuring 45 
feet long, 34.6 wide, and 12.3 deep? A71S. 12 days. 

12. If 54 men can build a fort in 24^ days, working 12^ 
hours each day, in how many days will 75 men do the same, 
when they work but lO^J^ hours each day ? Ans. 21 days. 

13. If 24 men dig a trench 33| yards long, 5f wide, and 
3^ deep, in 189 days, working 14 hours esycAi ^L-a:^ ,\iQr^ tsnssjk^ 
hoais per day must 217 men work, to dig atTerk!c3ci'^^\l«^ 

laag^ 8i ride, and 2} deep, in 6\ days? Ans. Vo^^sss^^^ 




PARTNERSHIP. 

PARTNEESHIP. 

402. Partnership is a relation established between (r 
or more persons in trade, by which they agree to share tfaj 
profits and losses of business. 

403. The Partners are the individuals thus associate 

404. Capital, or Stock, la the money or property ii 
rested in trade. 

405. A Dividend is the profit to he divided. 

406. All Asseitsment is a tax to meet losses sustainedjfl 



Case I. 

207. To find each pajtner's share of the profit a 
loss, when their capital is employed for equal \ 
riods of time. 

1. A and B engage in trade ; A famiahea t300, 
$400 of the capital ; they gain *182 ; what is each oni 
share of the profit ? 

OPKaATlON. 

$300 

tJrOO 

t700, vholo etocli. 
^J3 = ^, A'BBhHreofUioBtock. 

n8axi}= $78, A'esharcoftheprtD. 
$183X^ = $104, KB6lurB0ftliee&lD. 



AKALY8ia. fi 
tbe whale i 
employed is f806" 
+ 1400 = 1700, it 
Ih evident that A 
furniflhes JgJ = 
of the capital, c 

B (Jta ^ » of t 
capital. And^D^ 
each man's share j 
the profit or loss will have the game ratio to the whole profit o: 
that hJB aUare of the Elock haa to the whole stock, A will have f J 
the entire profit, and B i, as shown in the operation. 

We may also regard the whole capital as the first cavA 
and each man's share of the capital as the second a 
niioJe profit or loss aa ttie first eject, aitii eoati xaa 
, of the profit or loss aatb.o second eject , biA wiS-sft^s-j '^ 
ipa thaa : 
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:: $18» 


: ( ) 


#700 : »M0 
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= $78, A^FNtt. 
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:tl0i,Vi 



Bulb. MuUiplf tke wkoU frcfii or toss iy Ike rnH0 <tf 0$ 
whotoet^Ual to eaekfmm's share e/tkeagpiiaL Or, 

ThewhoUeapiMistoeachtnan^sshareo/thscapiiai€utko 
whole profit or toss is to eadk mam^s share of the profit or toss. 

2. Three men trade in oompany ; A famishes 18000, B 
«12000, and t^OOOO of the c^>ital; their gain is II680; 
what is each man's share ? 

Afis. A's $336 ; B's $504; O's $84a 

3. Three persons purchased a house for $2800, of which 
A paid $1200, B $1000, and Q $600; they rented it for $824 
a year ; how much of the rent should each reoeive P 

4. A man failed in business for $20000, and his available 
means amounted to only $13654 ; how much wiU two of his 
creditors respectiyely receive, to one of whom he owes $3060, 
and to the other $1530 ? Ans. $2089.062 ; $1044J»1. 

5. Four men hired a coach for $13, to convey them to 
their respective homes, which were at distances from the 
place of starting as follows : A's 16 miles, B's 24 miles, O's 
28 miles, and D's 36 miles - what ought each to pay ? 

.^ ( A $2. $3.60. 
^ • (B$3. D$4.50. 

6. A captain, mate, and 12 sailors took a prize of $2240, 
of which the captain took 14 shares, the mate 6 shares, and 
each sailor 1 share ; what did each receive ? ' * \! 

7. A cargo of com, valued at $3476.60, was entirely lost ; 
1^ of it belonged to A, i^ of it to B, and the remainder t^ ^ ' 
how much was the loss of each, tlieT^\>^\XL\t,^ii\SiSSQ3 
t2512? JuA $120.45, A's. $240.^0,^'^ V^^"^ 
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8. Three persons engaged in the lumber trade ; two of the 
persons furnished the capital, and the third managed the 
business ; they gained $2571.24, of which 0. receiyed 16 as 
often as D $4 and E had \ as much as the other two for 
taking care of ^the business ; how much was each one's share 
of the gam? J/w. $1285.62, CPs. $8^7.08,1^8. $428.54, E's. 

9. Four persons engage in the coal trade ; D puts is 
$a042 capital ; they gain $7500^ of which A takes $2000, B 
$2800.75, and G $1685.25 ; how much capital didr A, % and 
G put in, and how much is D's share of the gain ? 



. (A, $6000. C, $5055.75. 
' X B, $84<)iia6. D'b gain, $1014 



Gase IL 

408. To find eax)h partner's share of the profit 
or loss when their capital is employed for uneguat 
I>eriods of time. 

It is evident that the respective shares of profit and loss 
will depend upon two conditions, viz. : the amount of capital 
invested by each, and the time it is employed. 

1. Two persons form a partnership ; A puts in $450 for 
7 months, and B $300 for 9 months ; they lose $156 ; how 
much is each man's share of the loss ? 

OPERATION. AiTAi^Tsia The 

$450 X 7 = $3150, A'8 capital tor 1 ma use of $460 capital 

$300 X 9 = $2700, Ffl " " ^ '^' "^ months is the 

■ same 'as the use of 

$5850, entire 7 times $450, oi 

^IJjil = JL A'B Bhare of the entire capital ^^^ ^^' 1 ^^^^ '- 

Sli^Y B' and of $300 for 9 

I?H - Ar^^ months is the same 

$156 X A = «84, A'Blo«. astheuseof 9thn€s 

$156 X A = $72, B'8 " 1300, OP $2700 for 

1 month. The en- 
le capital for 1 month is equivalent to $3150 + $2700 = $5850. If 
la Ir* "" """ be divided "between Wi^ \.^o v*^"^^"^* ^«rks«35cb^ to 

will \>e \.\i© V»» <i^ ««k,OQ. tvj^ ^^Q'wn'vDwS^^ ^s«^«n&si^ 
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Ezamplee of this kind may also be eolyed bj proportion as in Case I, 
ibe causes being compounded of eapUcU and time; IAixlb, 



$$90 
( ) 



$5850 : $3150 : : $156 : ( ) 

$5850 : $2700 : : $156 : ( ) 
$W $$$0 

m^ ( ) iw^ 



( ) = $84, A'B low. ( ) = $72, B'l 108fc 

Rule. Multiply each man^s capital by the time it is em* 
ployed in trade, and add the prodtccts. Then multiply the 
entire profit or loss by the ratio of the sum of the products to 
each product, and the Ssults mil be the respective shares of 
profit or loss of each partner. Or, 

Multiply each marCs capital by the time it is employed in 
trade, and regard each product as his capital, and the sum 
of the products as the entire capital, and solve by proportion, 
as in Case L 

Examples fob Pbaotiob. 

/ 3. Three persons traded together ; B put in $250 for 6 
ibonths, $275 for 8 months, and D $450 for 4 months ; 
thej gained $825 ; what was each man's share of the gain ? 
3. Two merchants formed a partnership for 18 months. 
J A at first put in $1000, and at the end of 8 months he put 
/ in $600 more ; B at first put in $1500, but at the end of 4 
I months he drew out $300 1 at the expiration of the time 
tiiey found that they had gained $1394.64 ; what was each 
man's share of the gain? Ans. A's $715.20 ; B's $679.44. 
; 4. Three men took a field of grain to harvest and thresh 
' for ^ of the crop ; A furnished 4 hands 5 days, B 3 hands 
6 days^ and B hands 4 days ; the whole crop amounted to 
872 bushels ; what was each man's share ? 
5. William Gallup began trade January 1, 1856, with a 
^ oapital of $3000, and, succeeding in busineBS, tooXm^.'^. 
Decker ua a partner on the first day ot "MLaxoVi icKVwai%r>^'^^^^ 
ii eepiisl of $2000; tour montha after tbft^ aAna^'y^^ •^'*^*| 
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man as third partner^ who put in $1800 capital ; they con- 
tinued their paHnership until April 1^ 1858, when they 
found that $4388.80 had been gained since Jan. 1, 1856; 
what was each one's share? f $2106, Gallup's. 

Ans. J $1300, Decker's. 

I $ 982.80^ N^ewman'fl. 

6. Two persons engaged in partnership with a capital §1 
$5600 ; A's capital was in trade 8 months, and his share of 
the profits was $560 ; B's capital was in 10 months, and his 
share of the profits was $800 ; what amount of capital had 
each in the firm ? Ans. A, $2613.33^ ; B, $2986.66). 

7. A, B, and G, engaged in traddflHth $1930 capital ; A's 
money was in 3 months, B's 5, and G's 7; they gained $117, 
which was so divided that -j^ of A's share was equal to ) of 
B's and to ^ of G's ; how much did each put in, and what 
did each gain ? 

Ans. " 



A, $700 capital ; $26 gain. 

B, $630 " $39 " 
LG, $600 « $62 " 



ANALYSIS. 

409. Analysis, in arithmetic, is the process of solvilig 
problems independently of set rules, by tracing the relations 
of the given numbers and the reasons of the separate steps 
of the operation according to the special conditions of each 
question. 

410. In solving questions by analysis, we generally reason 
from the given number to unity , or 1, and then from unity, 
or 1, to the required number. 

411. The vertical line is much used, and by many is 
thought to be more convenient, wherever cancellation is 
applied. It serves the same purpose as the curved line in 
division, since it separates the dividend, or its factors on 
the right, from the divisor, or its factors on the left. 

' le may be \&sqi^ by Wio^fe ^V'ci ^fwvl'Bt W 
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Examples fob Pbaotioe. 

1. How many tons of hay^ at $18^ mast be given for 45 
cords of wood, at $4 a cord ? 



OFEBATION. 

$4 X 45 = $180 
$180 -5- 18 = 10 T. Or, m 



$^« 

4$^ 



10 T., Ans. 

Aif ALTBiB. Fortj-fiye cords of wood will cost 45 times $4, or $180 ; 
and $18, the price of 1 ton of hay, is contained in $180, 10 times. 
Hence, 10 tons. 

2. G^ve 12 tons of c|al at $7.20 a ton, for 144 biu of oats. 
What was the price of the oats ? 

OFEBATION. 

$7.20 

it 



7.20 



$7.20 X 12 = $86.40 ^U44 
$86.40 -f. 144 = $.60. Or, 12 

$.60, Am. 

Analtbib. Twelve tons of coal will cost 12 times $7.20, or $86.40 ; 
and $86.40 divided by 144, or j^j of $86.40, eqaals $.60, the price. 

3. How many bushels of corn, at 56 cents a bushel, will 
pay for 3 hhd. of molasses, at 12 cents a quart ? 

OFEBATION. 



12 cts. X 3 X 63 X 4 = 9072 cts. 

9072 -^ 56 = 162 bu. Or, 



3 

4 



162 bu., Ans. 

'Analysis. In this the price of 1 quart is multiplied by 8 hhd. re- 
duced to quarts, which divided by the price of one bushel of com gives 
162 as the number of bushels. 

4. How many bushels of apples, at 75 cents a bushel, will 
pay for 95 pounds of coffee, at 30 cents a pound ? 

5. A fapner exchanged 45 bushels of potatoes^ 'wottk 4A 
cents a bushel for 18 pounds o£ tea. "^Xi^^* ^^a^ ^"^ ^^'^ 

worth a pound ? 
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G. Sold 9 firkins of batter, each contaiQing 56 lb., at 
28 cts. a pound, and received in payment carpeting at 1.84 
a yard; how many yards of carpeting would pay for the 
batter ? 

OPERATION. ANAiiYSis. The operation in this is similar 



u 



^0 to the preceding examples, except that we di- 

gg ^de the cost of the batter by the price of a 

^ 3 unit of the article received in payment, reduced 

to the same denominational nnit as the price 



168 yd. of a unit of the article sold. 

7. How many bales of cloth, eac^ containing 40 pieces, 
and each piece containing 36 yards, worth $3 a yard, must 
be given for 120 government bonds worth $108 each ? 

Ans. 3 bales. 

8. A farmer sold 6 loads of apples, each load containing 
14 barrels^ and each barrel 3 bushels, at 50 cents a busheL 
He received in payment 9 barrels of sugar, each weighing 
210 pounds. What was the sugar worth a pound ? 

Ans. 6| cents. 

9. How many barrels of potatoes, each containing 3 bush- 
els, worth 30 cents a bushel, will pay for 12 boxes of soap, 
each containing 51 pounds, worth 10 cents a pound? 

Ans. 68bbl. 

10. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days? 

Analysis. One horse will consume tV of 



H 

00 



128 bu. in 50 da. ; and in 1 da. -^ as mach as 
9 in 50 da. P^ve horses will consume 5 times as 

» much as 1 horse will consume in 1 da., and 90 



72 bu An<i *^™^ ^ much in 90 da. as in 1 da., or 72 bo. 

11. A grocer sold 24 boxes of soap, each containing 55 
pounds, at 10 cents a pound, and received as pay 88 bar- 
rels of apples, each containing 3 bushels. How much were 
e apples worth a busheV^ Au%, ^'^ ^^\^ 
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12. How many days will 21 men require to dig a ditch 
80 ft. long, 3 ft. wide, and 8 ft. deep, if 7 men can dig a 
ditch 60 ft. long, 8 ft. wide, and 6 ft. deep, in 12 days ? 

Ans. 2| da. 

13. If f of f of a ton of coal cost $2|, how much will 4 of 
6 tons cost ? 

OPEBATIOK 

If I Analysis. Since } of f =: ^f of a ton costs 

4 1^ = l¥> 1 ^^ ^^u ^^^^ ^ ^^^^ ^ ^^ ^¥' 

or ^^ X 14 ; and f of 6 tons = ^ tons, will 
cost V times ff of $^^ = $16. 



1$ 
t 



«0 



, 1 

. 4 



$16, Ans, 

t 

14. If 8 men can build a wall 20 ft long, 6 ft. high, and 
A ft. thick, in 12 days, working 10 hours a day, in how many 
J, Ays can 24 men build a wall 200 ft. long, 8 ft. high, and 
"^Ift. thick, working 8 hours a day ? 

. OPERATION. Analysis. Since 8 men require 13 days of 

if 10 hoars each to build the wall, 1 man would 

g require 8 times 12 days of 10 hours each, and 

^ -. 10 times (12 x 8) days of 1 hour each. To build 

a wall 1 ft. long would require ^ as much time 

i^^^^ as to build a wall 20 ft long ; to buUd a wall 

^ 1 ft. high would require \ as much time as to 

build a wall 6 ft high ; to build a wall 1 ft. 

100 da. 4nx ^^^^^ i ^ much time as to build a wall 4 ft. 
' * thick. Now, 24 men could build this wall in 

I as many days, by working 1 hour a day, as 1 man could build it, and 
-| as many days by working 8 hours a day, as by working 1 hour a 
^ ; but to build a wall 200 ft. long would require 200 times as many 
(fs as to build a wall 1 ft. long ; to build a wall 8 ft. high would 

Ere 8 times as many days as to build a wall 1 ft. high ; and to build 
16ft. thick would require 6 times as many days as to build a wall 
h, thick. 

15. If 2 pounds of tea are worth 11 pounds of coffee, and 
pounds of coffee are worth 5 pounds of sugar, and 18 
funds of sugar are worth 21 pouuda ol xve,^, \\^^ \s\sijci^ 

. mads of rice can be purchased wifti VI -^oxxcAsa* cA.^RSi*'^ 
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•10 
$ 
t 



OPSRATION. Ahaltob. ffinoe 18 lb. of BOgll 

%X'^ ftre equal in Yalne to 21 lb. of rice, 

5 llbwof BogBrlBeqxial to-^of311bi 

^^ ofrice»or f^ = { llxof rioe,aiid51b. 

of sugar are equal to 5 timeB \ lb. 

^^ of rice, or V I^-; ^^ 8 lb. of ooflEee 

3 I 385 vo «liu^ to 5 lb. of sugar, or V 1^ 

><«*"l9ftllV» ®' ^^» 1 lb. of coffee is equal to \ 

^ns. i>«&t ID. ^^ V lb. of rice, or If lb., and 11 lb. 

of coffee are equal to 11 times ft lb. of rice, or Mff. lb.; if 2 lb. of tea 
are equal to 11 lb. of coffee, or *ff- lb. of rice, 1 lb. of tea is equal to } 
of VV lb. of rice, or \^ lb., and 12 lb. of tea are equal to 12 times W 
lb. of rice, or 4* lb = I28i lb. 

16. If 16 horses consume 128 bushels of oats in 50 days, 
how many bushels will 5 horses consume in 90 days ? Ans. 72. 

17. If llOj^ will buy 4f cords of wood, how many cords 
can be bought for $24f ? Ans. 11. 

18. Gave 52 barrels of potatoes, each containing 3 bushels, 
worth 33^ cents a bushel, for 65 yards of cloth ; how much 
was the cloth worth per yard ? Ans. $.80. 

19. If a staff 3 ft long cast a shadow 5 ft. in length, what 
is the height of an object that casts a shadow of 4df ft. at 
the same time of day? Ans. 28 ft 

20. Three men hired a pasture for $63 ; A put in 8 sheep 
H^ months, B put in 12 sheep H months, and put in 15 
sheep 6| months ; how much must each pay ? 

21. If 7 bushels of wheat are worth 10 bushels of rye, 
and 5 bushels of rye are worth 14 bushels of oats, and 6 
bushels of oats are worth $3, how many bushels of wheat 
will $30 buy? Ans. 16. 

22. If $480 gain $84 in 30 months, what capital will gain 
$21 in 15 months ? Ans. $240. 

23. How many yards of carpeting | of a yard wide are 
equal to 28 yards | of a yard wide ? Ans. 31|. 

24. If a footman travel 130 miles in 3 days, when the days 
14 hours long, in \iov maxi^ ^^ ^i t \iw«:?^ ^jwsk wiU he 
i 390 miles ? A^.^^ 
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25. If 6 men can cut 45 cords of wood in 3 days, how 
many cords can 8 men cut in 9 days ? Ans. 180. 

26. B's age is 1\ times the age of A^ and C's is 2^ times 
the age of both^ and the sum of their ages is 93 ; what is 
the age of each ? Ans. A^s age^ 12 yrs. 

27. If A can do as much work in 3 days as B can do in 
4j^ days, and B can do as much in 9 days as G in 12 days, 
and G as much in 10 days as D in 8, how many days' work 
done by D are equal to 5 days' done by A ? Ans. 8. 

28. The hour and minute hands of a watch are together 
at 12 o'clock, M. ; when will they be exactly together the 
€hird time after this ? * 

OPERATION. A jTALYSis. Since the 

12 X tV X 3 = 3-^ h. minute liand passes the 

Ans. 3 h. 16 min. 21^ sec, p.m. ^our hand 11 times in 

12 hoars, if both are 
together at 12, the minute hand will pass the hour hand the first time 
in t^ of 12 hours, or \^ hours ; it will pass the hour hand the second 
time in ^ of 12 hours, and the third time in ^ of 12 hours, or 3^\ 
hours, which would occur at 16 min. 21^ sec. past 8 o'clock, f. m. 

29. A flour merchant paid $164 for 20 barrels of flour, 
giving $9 for first quality, and $7 for second quality; how 
many barrels were there of each ? 

OPERATION. Analysis. If all had heen 

$9 X 20 = $180 ; firet quaUty, he would hav« 

$180 — $164 = $16. P*^^ *180, or $16 more than hf 

AQ dbiy Ao . did pay. Every barrel of sec- 

^ ^ J^ -^, ^ ond quality made a difference 

•^^ "^ '^ — ^ *^^^> adqnaUty. ^f $2 in the cost; hencethere 

20 — 8 = 12 bbl., let quality. were as many barrels of second 

quality as $2, the difference in 
the cost of one barrel, is contained times in $16, etc. 

30. A boy bought a certain number of oranges at the r^"^ 
of 3 for 4 cents, and as many moTO «b\> ^^ x»^ ^V '^ 
cents; he sold them again at the late ol ^ Vvk: "^ oRsa 
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gained on the whole 108 oents ; how many oranges did he 
buy? 

OFESJLTIOS. ANAIiTBIB. For 

4 + |=ff;ff-^2 = f|, mngecost ^oee he bought 

|-.f| = -rt=l|ct8.,gata(meiidL at the rate of 8 for 

108 ^ H = 90, nmnber of €»««. 4 cents he paid | 

• of a cent each, and 

for those he bought at the imte of 6 for 8 eents he paid f of a cen 

each ; and | + f = 41 cents, what he paid for 1 of each kind, which 

divided by 2 gives )4 cents, the avemge price of all he bought He 

sold them at the rate of 8 for 8 cents, or f cents each ; the difference 

between the average cost and the price he sold them for, or f — {} = 

It = 1^ cents, is the gain on each ; and he bought as many oranges as 

the gain on one orange is contained times in the whole gain, etc. 

31. A man bought 10 bushels of wheat and 25 bushels of 
com for $30; and 12 bushels of wheat and 5 bushels of com 
for $20 ; how much a bushel did he give for each? 

OPERATION. Analysis. We may divide or 

w. c. multiply either of the expressionB 

iBt lot, 10 25 $30 hy such a number as will render 

9d lot 12 5 $20 one of the oonmiodities purchased, 

~o K ifl alike in both expressions. In this 

iBt -5- 5 = 2 5 $6 example we divide the first by 5 

10 $14 to make the numbers denoting 

1 bii. W. = $1.40 t^e corn alike, (the same result 

1 bu. C. = $ .64 would be produced by multiply- 

ing the second by 5,) and we have 
the cost of 2 bushels of wheat and 5 bushels of com, equal to $G. 
Subtracting this from 12 bushels of wheat and 5 bushels of com, 
which cost $20, we find the cost of 10 bushels of wheat to be $14; 
therefore the cost of 1 bushel is ^ of $14, or $1.40. From any one ol 
the expressions containing both wheat and com, we readily find the 
jost of 1 bushel of com to be 64 cents. 

32. A, B, and C agree to build a bam for $270. A and 
B can do the work in 16 days, B and C in 13| days, and A 
and in 1 If days. In how many days can all do it work- 
'^ together? In how maii^ ^«i»^^ q^^ml ^"syfcV ^<^ It alone ? 

hAt ] ' '^ I pay ougloAi eada. \.o tqc«c^^'^ 
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OPERATION. 
'^ = -^9 wbatAandBdoinldaj. 
^ == -^, wtaat B and C do in 1 daj. 
-g^ = -gV^ ^^"^ ^ "^ C do in 1 day. 

•Ar + W + A=tt> wlMtA,B,MidCdo 

inSdays. 

i4--r-2 = -^9 irliBtA,B,aDdCdoinldi^. 

1 -f- -^ = Bf days, time A, B, and C win do 

the whole work together. 



T9 "rffF — "bTT 5 ■"•■ 



■g^ — 20 da., C a]on& 



A— W = A; l-T-A = 2H^.Aalone. 
A — "A" = A » 1"=""A^ = ^ da., Balone. 
•^XSf = ^9 the part of the whole C did. 
1^ X S| = f , the part of the whole A did. 
^ X &| = !> the part of the whole B did. 

$270 X i = $120, C8 share. 
$270xi = $90, A«B share. 
$270xi = $60, B^BBhare. 



ANALT8I8. Since 
A and B can do the 
woik in 16 days, 
ihej can do ^ of it 
in 1 day; B andC, 
in 13} or ^ days, 
they can do ^ of it 
in 1 day ; A and Q 
in Uf or ^ days^ 
they can do ^ of it 
in 1 day. Then A, 
B, and C, by work- 
ing 2 days each, can 

do A+A+A = 1J 
of the work, and by 

working 1 day each 
they can do ^ of ^, 
or ^ of the work ; 
and it will take them 
as many days work- 
ing together to do 



the whole work as ^ is contained times in 1, or 8f days. 

Now, if we take what any two of them do in 1 day from what the 
three do in 1 day, the remainder will be what the third does ; we thus 
find that A does A, B ^, and G ^. 

Next, if we denote the whole work by 1, and divide it by the part 
each does in 1 day, we have the number of days that it will take each 
to do it alone, tIz. : A S6f days, B 40 days, and C 20 days. And each 
should receive such a part of $270 as would be expressed by the part 
he does in 1 day, multiplied by the number of days he works, which 
will give to A $90, B $60, and C $120. 

33. If 6 oranges and 7 lemons cost 33 cents, and 12 
oranges and 10 lemons cost 54 cents, what is the price of 
1 of each? Ans. Oranges, 2 cents ; lemons, 3 cents. 

34. If an army of 1000 men have provisions for 20 days, 
at the rate of 18 oz. a day to each man, and they be rein- 
forced by 600 men, upon what allowance per day must each 
man be put, that the same provisions may last 30 days ? 

35. There are 54 bushels of g;miim^\$ai^\ «x>lV\s\.'3vs&^ 
bin are 6 bnabela less than ^ aa lauc^ «a ^^^tfe "v^ ^s^."^^ 

otber; bow many bashels in tii -^"^^^^ *^ 
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36. The sum of two numbers is 20, and their difEerence 
is equal to ^ of the greater number ; what is the greater 
number ? Ans. 12. 

37. If A can do as much work in 2 days as G in 3 days, 
and B as much in 5 days as in 4 days ; what time will B 
require to execute a piece of work which A can do in 6 
weeks ? Ans. 11^ weeks. 

38. How many yards of cloth, f of a yard wide, will hxA 
36 yards 1^^ yards wide ? Ans. 60. 

39. If a man travel 120 miles in 3 days when the days are 
12 hours long, in how many days of 10 hours each will he 
require to travel 360 miles ? Ans. lOf days. 

40. A person, being asked the time of day, replied, the 
time past noon is equal to ) of the time to midnight ; what 
was the hour ? Ans. 2 p.il 

41. A market woman bought a number of peaches at the 
rate of 2 for 1 cent, and as many more at the rate of 3 for 1 
cent, and sold them at the rate of 5 for 3 cents, gaining 55 
cents ; how many peaches did she buy? Ans. 300. 

42. A can build a boat in 18 days, working 10 hours a day, 
and B can build it in 9 days, working 8 hours a day ; in how 
many days can both together build it, working 6 hours a day? 

43. A man, after spending ^ of his money, and ^ of tiie 
remainder, had 110 left ; how much had he at first ? 

44. If 30 men can perform a piece of work in 11 days, 
how many men can accomplish another piece of work, 4 
times as large, in ^ of the time ? Ans. 600. 

45. If 16i lb. of coffee cost 13^, how much can be bought 
for $1.25 ? Ans. 6^ lb. 

46. A man engaged to write for 20 days, receiving $2.50 
for every day he labored, and forfeiting $1 for every day he 
was idle; at the end of the time he received $43; how 
^any days did he labor ? Ans. 18. 

i7. A ^ ^ "^ can perform a piece of work in 12 hours; 



J 



ALLIGATION MEDIAL. 30? 

ALLIGATION. 

413* Alligation treats^ of mixing or compounding two 
or more ingredients of different values. It is of two kinds — 
Alligation Medial jBioA. Alligation Alternate. 

414. Alligation Medial is the process of finding the 
average price or quality of a compound of several simpU 
ingredients whose prices or qualities are known. 

1. A miller mixes 40 bushels of rye worth 80 cents a 
bushel, and 25 bushels of com worth 70 cents a bushel, with 
15 bushels of wheat worth $1.50 a bushel ; what is the value 
of a bushel of the mixture ? 

Analysis. Since 40 bnshels 
of rye at 80 cents a busliel is 
worth $32, and 25 bushels of com 
at 70 cents a bushel is worth 
$17.50, and 15 bushelB of wheat 
at $1.50 a bushel is worth $22.50, 
* 90 Ans therefore the entire mixture, con- 
sisting of 80 bushels, is worth 
$72, and one bushel is worth ^ of $72, or 72 -f- 80 = $.90. 

Rule. Divide the entire cost or value of the ingredients 
by the sum of the simples. 

Examples for Practiok 

%. A wine merchant mixes 12 gallons of wine^ at $1 per 
gallon^ with 5 gallons of brandy worth $1.50 per gallon^ and 
3 gallons of water of no value ; what is the worth of one 
gallon of the mixture ? *" Ans. $.975. 

3. An innkeeper mixed 13 gallons of water with 52 gallons 
of brandy, which cost him $1.25 per gallon ; what is the value 
of 1 gallon of the mixture, and what his profit on the sale of 
the whole at 6J^ cents per gill ? Ans, $1 a gallon ; $65 profit. 

4. A grocer mixed 10 pounds of sugar at 8 cts. with 12 
pounds at 9 cts. and 16 pounds at 11 ct^^aud ^jcA-d^V^^Tsci:^- 
ture at 10 cents per pound ; did lie gaisx ot \o«ft\r5 ^^ ^s^-^ 
§Dd bow much ? An&* 12L^ ^as^ftSL^.^ ^^^^^ 
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= 132.00 


Id 


X 25 


= 17.50 


1.50 


X 15 


= 22.50 




80 


) 72.00 
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5. A grocer bought 7f dozen of eggs at 12 cents a dozen, 
8 dozen at l(>j^ cents a dozen^ 9 dozen at 11 cents a dozen, 
and 10^ dozen at 10 cents a dozen. He sells them so as to 
make 50 per cent, on the cost ; how much did be receive 
per dozen ? -Ans. 16| cents. 

6. Bought 4 cheeses, each weighing 50 pounds^ at 13 cents 
a pound ; 10, weighing 40 pounds each, at 10 cents a ponnd.* 
and 24^ weighing 25 pounds each, at 7 cents a pound ; 1 
sold the whole at an average price of 9^ cents a pound; 
what was my whole gain ? Ans. $6. 

41 5* Alligation Alternate is the process of finding the 
proportional quantities to be taken of several ingredients, 
whose prices or qualities are known, to form a mixture of a 
required price or quality. 

Case L 

416« To find the proportional quantity to be used 
of each ingredient, when the mean price or quality 
of the mixture is given. 

1. What relative quantities of timothy seed worth 12 a 
bushel, and clover seed worth 17 a bushel, must be used to 
form a mixture worth $5 a bushel ? 

OPERATION. Analysis. Since on eveiy ingre- 

j 2 1-^12 ) dient need whose price or quality 

t 7 Mr I 3 J ^^' is lew than the mean rate there will 

be a gain^ and on every ingredient 
whose price or quality is greater than the mean rate there wiU be a 
loss, and since the gains and losses most be exactly equal, the relative 
quantities used of each should be such as represent the unit of value. 
By selling one bushel of timothy seed worth (2, for $5, there is a gain 
of $3 ; and to gain |1 would require i of a bushel, which we place 
opposite the 2. By selling one bushel of clover seed worth $7, for |5, 
there is a loss of (2 ; and to lose $1 would require ^ of a bushel, which 
we place opposite the 7. 

In every case, to find the unit of value we must divide $1 by the 

gahi or loss per bushel or pound, etc. Hence, if, every time we take 

-sf A ImuAuJ of timothy seed, we take 4 of a bushel of clover seed, 

Till be exac^7 qcv^qaI, «si<l^^€!Cka£L\>3K<i^\^3^\^^ 
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1( we wish to esprees the pioportionftl nnmbere in integere, we 
may reduce these tnetioaa to a common denomiiiBtor, and use their 
numerators, since fractions having' a common denominator are to each 
other ae their QumeratotB. (378) tbns, | and ^ are equal to | and (, 
and the proportional quantitiea are S hoahelB of timoUij seed to 8 
bushels of olover seed. 

2. What proportionB of teas worth reepectiTely 3, 4, 7 and 
10 shillings a ponnd, muBt be taken to form a mixtnre worth 
6 shillings a pound ? 

OPCRATiOK. An ALTSI8. To preserve the 

equality of gains and losses, we 
most always compare two prices 
or BimpleB, one grtdUr and one 
lets than the mean rate, and 
treat each pair or couplet aa a 
separate example. In the i^ven 
example we form two ooupletti, 
and may compue either 3 and 10, 4 and 7, of 3 and 7, 4 and 10. 

We And that | of a lb. at 8s. must be taken to gain 1 sliilllug, and 
} of a lb. at 10a. to loae 1 shilling; also, \o{^ lb, at 4s. to gain 1 shil- 
ling, end 1 lb. at 7a. to lose 1 shilling. These proportional numbers, 
obttuued by comparing the two conpleta, are placed in columns 1 and 2. 
If, now, we reduce the numbers in columns 1 and S to a common de- 
nominator, and use their numeiaiors, we obtain the Inte^^l numbers 
In columns 8 and 4, which twing arranged in column 5, gcve the pro- 
portional qoantitles to be taken of each.* 

It will be seen that in comparing the simples of any conplet, one of 
which is greater, and the other less than the mean rate, the propor- 
tional nnmber finally obtained for either term is the difference between 
the mean rat« and the other term. Thus, in comparing 3 and 10, the 
proportional anmber of the formeri3 4,which is the difference between 
10 and the mean rate ; and the proportional number of the latter ia S, 
which is the diSerence between 3 and the mean rate. The same Is 
tme of every other couplet. Eenc«, when the simples and the mean 
rate are integers, the intermediate etepe taken to obtain the final pro- 
portional nambers aa ta columns 1, 3, 3, and 4, may tie omitted, and 
tiie same resolta readily found by taking tlic difference between each 
■Imple and tbe mean rate, and plaong it oppoaite the one with which 
tt is compared. 

• Prof. A.B. CuBeld, of OEBidBCoiifOreiiOB&Bin\iiat^,"S.T.,m«&'M*iB^Sw*'* 
UBgaUoB. esseotWIf, la Uie lastnution ol hU daw«tBaeBAi&»V!M>,*a&'« 
icBb^If tie »atbor c^ SL 
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Bulb. L Write the several prices or qualities in a cdurmy 
and the mean price or quality of the mixture at the left. 

IL Form couplets by comparing any price or quality less, 
with one thai is greater than the mean rate, placing the pari 
which must be used to gain 1 of the mean rale opposite the less 
simple^ and tlie part that must be used to lose 1 opposite the 
greyer simple, and do the same for each simple in every 
couplet. 

IIL If the proportional numbers are fractionaly they tnay 
be reduced to integers, and if two or more stand in the same 
horizontal line, they must be added; the final results wiU ie 
the proportional quantities required. 

1. If the numbers in anj couplet or column have a common flictor, it may be 
rciJected. 

S. We may also multiply the nunbers in any conplet or colnmn by any mnltipHet 
we choose, without affecting the equality of the gains and loeses, and thus obtain 
an indefinite number of lesnlta, any one of which being taken wiU give a oonect 
final result. 

Examples fob Pbactige. 

3. A grocer has sugars worth 10 cents, 11 cents, and 14 
cents per pound ; in what proportions may he mix them to 
form a mixture worth 12 cents per pound ? 

Ans. 1 lb. at 10 cts., and 2 lbs* at 11 and 14 cts. 

4 What proportions of water at no value, and wine worth 
11.20 a gallon, must be used to form a mixture worth 90 cents 
a gallon ? Ans. 1 gal. of water to 3 gals, of wine. 

5. A farmer had sheep worth $2, $2^, $3, and 14 per 
head ; what number could he sell of each, and realize an 
average price of $2f per head? 

Ans. 6 of the 1st kind, and 1 each of the 2d and 3d, an(} 
3 of the 4th kind. 

C. What relative quantities of alcohol 80, 84, 87, 94, and 
96 per cent, strong must be used to form a mixture 90 pei 
cent, strong? 

Ans. 6 of the first t^o 'toivi^, ^ oi \3si^ ^d^ ^ ot the 4th, 
'^^^'^ '" 6th. 
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Case IL 

417.. When the quantity of one of the eixnples is 
limited. 

1. A miller has oats worth 30 cents, com worth 45 cents, 
and barley worth 84 cents per bushel ; he desires to form a 
mixture worth 60 cents per bushel, and which shall contain 
40 bushels of com ; how many bushels of oats and barley 
nust he take ? 

OFEBATIOH. AnALTBIS. By 

the same process 
as in Case \ we 
find the propor- 
tional qoantities 
iif each to be 4 bushels of oats, 8 of com, and 10 of barley. But we 
wish to use 40 bushels of com, which is 6 times the proportional 
nnmber 8 ; and to preserve the equality of gain and loss we most take 

5 times the proportional quantity of each of the other simples, or 

6 X 4 = 20 bushels of oats, and 6 x 10 = 50 bushels of barley. 

BuLE. Fi^id the proportional quantities as in Case L 
Divide the given quantity by the proportional quantity of the 
same ingredient^ and multiply each of the other proportional 
quantities by the quotient thus obtained* 

Examples fob Pbactige. 

2. A merchant has teas worth 40^ 60^ 75, and 90 cents per 
pound ; how many pounds of each must he use with 20 
pounds of that worth 75 cents, to form a mixture at^O cents ? 

Ana. 20 lbs. each of the first three kinds, and 130 lbs. of 
the fourth 

3. A farmer bought 24 sheep at 12 a head; how many 
must he buy at $3 and $5 a head, that he may sell the whole 
at an ayerage price of 14 a head, without loss ? 

Ans. 24 at |3, and 72 at 15. 

4. How much alcohol wprth 60 cents a gallon, and how 
much water, must be mixed with 180 gallons of mm worth 
$1.30 a gallon^ that the mixture maj \)^ ^q'c^ ^ ^^^sc:^' 
gallon f Ans. 60 gaUouQ eM^ " i&i^^%soL^^^^Kt 
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5. How many acres of land worth 35 dollars an acre must 
be added to a farm of 75 acres^ worth $50 an acre, that the 
average value may be $40 an acre ? Ans. 150 acrea 

6. A merchant mixed 80 pounds of sugar worth 6|^ cents 
per pound with some worth 8^ cents and 10 cents per ponnd, 
80 that the mixture was worth 7^ cents per pound; how 
much of each kind did he use ? 

Case IIL 
418* When the quantity of the whole eompound 
is limited. 

1. A grocer has sugars worth 6 cents^ 7 cents^ 12 cents, 

and 13 cents per pound. He wishes to make a mixture of 

120 pounds worth 10 cents a pound ; how many pounds of 

each kind must he use ? 

Analtbis. By Oase I 

we find the proportional 

quantities of each to be 

10 ^ . ! y Z Z 71 8 lbs. at 6 cts., 2 IbB. at 

7 cts., 3 lbs. at 12 cts., 
and 4 lbs. at 13 cts. By 
adding the proportional 
quantities, we find that 
che mixture would be but 12 lbs. while the required mixture is 120, or 
10 times 12. If the whole mixture is to be 10 times as much as the 
sum of the proportional quantities, then the quantity of each simple 
uded must be 10 times as much as its respective proportional, which 
would reqvlre 30 lbs. at 6 cts., 20 lbs. at 7 cts., 30 lbs. at 12 ct&, and 
40 lbs. at la cts. 

Rule. Find the proportional numbers as in Case L Di* 
vide the ffiven quantity by the sum of the proportional quan» 
titiesy and multiply each of the proportional quantities byth 
quotient thus obtained. 

Examples fob Pbactice. 

%. A farmer sold 170 sheep at an average price of 14 

shillings a head ; for some he received 9s., for some 12s., for 

Bome 18s., and for otYiet^ "51^^ •, \vq^ twnk^ ^1 ^wih did he 

9>^n f Ans. 60 at 9b,, 40 «A, l'^^, ^^ ^^ ^-^'^^ \a^^^^ ^^"%k 
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Examples fob Pbactioe. 
3. If an army of 55225 men be drawn up in the form of a 
Bqoare, how many men will there be on a side ? Ans. 235. 

3. A man has 200 yards of carpeting 1^ yards wide ; what 
is the length of one side of the square room which this car- 
pet will cover? Ans. 45 feet. 

4. How many rods of fence will be required to inclose IC 
acres of land in the form of a square ? Ans, 160 rods. 

5. The top of a castle is 45 yards high, and the castle is 
surrounded by a ditch 60 yards wide ; required the length 
of a rope that will reach from the outside of the ditch to 
the top of the castle. Ans. 75 yards. 

.y^O. Bequired the height of a May-pole, which being broken*^ 
39 feet from the top, the end struck the ground 15 feet from 
the foot. ■ Ans. 75 feet. 

^ 7. A ladder 40 feet long is so placed in a street, that 
without being moved at the foot, it will reach a window on 
one side 33 feet, and on the other side 21 feet, from the 
ground; what is the breadth of the street ? Ans. 56. 644- ft. 
/^ 8. A ladder 52 feet long stands close against the side of a \ 
/ building ; how many feet must it be drawn out at the bot- 
\tom, that the top may be lowered 4 feet ? Ans. 20 feet. 

9. Two men start from one comer of a park one mile 
: quare, and travel at the same rate. A goes by the walk 
Around the park, and B takes the diagonal path to the opposite 
oomer, and turns to meet A at the side. How many rods 
from the comer will the meeting take place ? Ans. 93.7+- rods. 

10. A room is 20 feet long, 16 feet wide, and 12 feet high; 
what is the distance from one of the lower comers to the 
opposite upper comer? Ans. 28.2842714- feet. 

11. It requires 63.39 rods of fence to inclose a circular 
field of 2 acres ; what length will be required to inclose 3 
acres in circular form ? Ans. 77.63 -(- rods. 

12. The radius of a certaati ciitcVe \a t> 1^\.% -^^^ff^^s^ 
the radius of another circle canfeaaiAxi&WvRfe^^^zt^^^ 

4* 

* ... . .■ _ x. .. 
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CUBE BOOT. 

442m The Cnbe Boot of a number is one of the three 
equal Actors that produce the number. ThuB, the cube 
root of 27 is 3, since 3 x3 x3 = 27, 

443. In extracting the cube root, the first thing to be 
determined is the relative number of plaoes in a cube and 
its root The law goyeming this relatioii is exhibited ir 
the following examples : 

Boot!. CobM. Boota. CUmk 

1 1 11 

9 729 10 1,000 

99 907,299 100 1,000,000 

999 997,002,999 1000 1,000,000,000 

From these examples, we perceive, 

1st That a root consisting of 1 place may have from 1 to 
3 places in the cube. 

2d. That in all cases the addition of 1 place to the root 
adds three places to the cube. 

If we point off a number into three-figure periods, c(wi- 
mencing at the right handy the number of fuU periods and 
the left hand full or partial period will indicate the number 
of places in the cube rooty the highest period answering to the 
highest figure of the root. 

444. 1. What is the length of one side of a cubical 
block coutaining 413494 solid inches ? 

aFSBATi0K>-C0MMBNCBD. ANALYSIS. Sinoo the block Is a 

413494 I 74 cabe, its side will be the cabe root 

3^ of its solid oontentSy which we will 

proceed to compute. Pointing off 

14700 70494 ^e given number, the two periods 

show that there wlU be two figures, 
« and units, in the root. The tens of the root must be extracted 
Oft 413 thouBBSi'^. TVi& ^KA.\je^ ^\SLhi& lu 413 thou- 

Oie cub© ot T X^Tv-a*, "n<j^ VSwBs^ata^^t^^fe^NKRak 
ol the ^^euuxxxsiVjet. 
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I Since tliB entire root is to be the Bide of a cube, let us form ■ 

I cubic^ block (Fig. I), the aids 

I ^.•'''\^ of which is 70 incheB in length. 

P, ^^ ^\^ The coutenta of this cube are 

|l >^ ^^ 70 X TO !< 70 = 343,000 aoHd 

inches, which we Hobtract from 
the given number. This is done 
in the operation \tj subtracting 
the cube number, 343, &-oin the 
first period, 413, and to the re- 
maitider bringing down the sec- 
ond period, making the e 
remainder 70494. 

I( we now enlarge oar cubical 
block, (Fig. I), bjr the addition nf 704D4 solid iocbe«, in such a man- 
ner as to preserve the cubical form, its sine will be that of the required 
blocli. To preaerre the cabical form, the addition must [» made upon 
three adjacent sides or faces. The addition will therefore be com- 
posed of 3 flat blocks to cover the 3 faces, (Pig. Ill ; 3 oblong blocks 
to fill the vacancies at the edges, (Fig. Ill) ; and 1 small cabical block 
to fill the vacancy at the comer, (Fig. IV.) Now, the tlUeknett ol 
enlargement will be the additional length of the side of the cube, 
and, consequently, the second figure in the root. To find thicknesi, 
we may divide Eolid contenU tj garfaee, or area. But the a 

the 3 oblong blocks and lit- 
tle cube cannot be found 
till the thickness of the ad- 
dition be determijied, be. 
caase their common breadth 
Is equal to this thicknesa. 
Wo will therefore fiiid ths 
area of the three flat blocks, 
which is sufficiently near 
the whole area to be used 
as a tried divitor. As tLoHS 
are each eqnal in length and 
breadth to the side of the 
cube whose faces they cover, 
the whole area of the three 
UTOx 70 x3- 14700 square indieB, 'I\ivsTi\iTtitow\?.<i\l«^™«5^'«''^»» 
opomtioa bj annexing 2 ciphers w&'teftVvTOsa'C&iiwi^aa.ic'A'^v'*^^^ 
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idl'Jcn. ££d ■vcond fi.-- rt Oi ibf 
KK5. IVhh -Jiie a.- -lu'w dj-inj, 
wt w-Ii; {kTtpVIe o«r dirifloi by 
Md'^jg iLe uca of the 4 UockB. 
bcf ci-v- s;ide*i«nma«d. The Sob- 
kiD^- Wocka an each TO inchn 
itff : and the tinle cabe. being 

M ->1k thiAiwH of xbe •dditkn 
msfi be 4 indm long. Her^, 
their united In^h ia 7& + 70 
4- n -^ 4 = 214 This nnmbiM 
H olMUiiEd in the oprntiou b; 
nnUtipiriag the 7 by 8, and lu- 
aeiiag the 4 to the pradnct, lbs 
re^t btiog written in colnma 
I, on the next line below tb« 
trial diriior. Hultiplying 214, 
tue leoph, l^ 4, the commoc 
width, we obtain 856, tha area of 
the four blocks, which added to 
14700, the trial diriaoi, makRi 
l'>oC, the rampUte iinior ; mil 
miilliplyiiig thiEbj'4,tlieBecouil 
fi^.m in the root, and subtnct- 
iag the ptodoct from the ditl- 
dend, we obtain a reinidndeT of 
8270 solid iDchee. With ihia re- 
iL^nder. for the eaiue naaoc 03 
before, we tnast proceed to m^e 
a new enl«TgemeDt. But Finro 
we huTO already two figures in 
tho root, miBvreHiig to the lirq 
periods of the given nambeT, 
the next fi^re of the root muet 
be a dFCim«l ; and wo then-fore 
annex to the remainder a perinl 
of three decimal ciphers, mfk- 
lug 8270.000 for a new dividend. 
'Y\ifc VviiV «w\wn K. abf ttin llie 
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mrfaoe, {Fig. IV,) is oompoBed of 1 face of eacli of the flat Mocks 
already used, 2 faces of each of the oblcmg blocks, and 8 faces of 
the little cabe. Bat we have iu the complete divisor, 15056, 1 face 
of each of the flat blocks, oblong blocks, and little cube ; and in the 
coneetion of the trial divisor, 856, 1 face of each of the oblong blocks 
and of the little cube ; and in the square of the last root figure, 16, a 
third face of the little cube. Hence, 16 + 856 + 15566 = 16428, the 
Bigaifioant figures of the new trial divisor. This number is obtained 

in the opera 

OFBRATION— COKTnrUED. 

413494 I 74.5 
L II. 343 ^ 



214 



856 



14700 
15556 



70494 
62224 



222.5 111.25 



1642800 
16539.25 



8270.000 
8269.625 



.375 



tion by adding 
the square of 
the last root 
figure mental- 
ly, and com- 
bining units 
of like order, 
thus: 16, 6, 
and 6 are 28, 
and we write 



the unit figure in the new trial divisor ; then 3 to carry, and 5 and 5 
are 12, etc We annex 2 ciphers to this trial divisor, as to tlie former, 
and dividing, obtain 5, the third figure in the root. To complete the 
seomd trial divisor, after the manner of the first, the correction may 
be found by annexing .5 to 8 times the former figures, 74, and muM. 
plying this number by .5. But as we have, in column I, 8 times 7, 
with 4 annexed, or 214, we need only multiply tho last figure, 4, by 3, and 
annex .5, making 222.5, which multiplied by .5 gives 111.25, the correc- 
tion required. Then we obtain the complete divisor, 16589.25, the pro- 
duct, 8269.625, and the remainder, .875, in the manner shown by the for- 
mer steps. From this example and analysis we deduce the following 

Exile. I. Point off the given number into periods of three 
figures each, counting from units? place toward the left and 
right. 

IL Find the greatest cube that does not exceed the left hand 
period, and write its root for the first figure in the required 
root; subtract the cube from the left hand period, and to the 
remainder bring down the next period for a dividend, 

in. At the left of the dividend write thr^ time^ iKe, ^^^'vlwt^ 
of Ihe^rst figure of the root, and annex ttoo cipKers, jot a U\.o^ 
divisor; divide the dividend by ihs trial diwAOT^oni^'^ 
ihe quotient for a trial figure in *fce • 
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IV, Annex the trial figure to three ihnes the former figurtj 
and write the reevlt in a column marked I, one line below the 
trial divisor ; multiply this term by the trial figure, and tmU 
the product on tlie same line in a column marked II ; add 
this term as a correction to tlie trial divisor^ and the resuU 
will be the complete divisor. 

V. Multiply the complete divisor by the trial figure, and 
subtract the product from the dividend, and to the remainder 
bring down the next period for a fiew dividend. 

VL Add the square of the last figure of the root, the last 
term in column II, and the complete divisor together, and an- 
nex two ciphers, for a new trial divisor ; with which obtain 
another trial figure in tlie root. 

VII. Multiply the unit figure of the last term in column I 
by 3, and annex the trial figure of the root for the next term 
of column I ; multiply this result by the trial figure of theroot 
for the next term of column Tl ; add this term to the trial 
divisor for a complete divisor, vnth which proceed as before. 

1. If at any time the product be i^reater than the dividend, diminish the trial 
flpruro of the root, and correct the erroneons work. 

2. ir a cipher occur in the root, annex two more ciphers to the trial diviflor, and 
another period to the dividend ; then proceed as before with column I, fp^^r^^ 
both cipher and trial figure. 

Examples for Pbactici. 
1. What is the cube root of 79.112 ? 

OFEBATION. 

79.112 I 42928 -h, Am. 
64. 
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122 


244 


4800 
5044 


15112 

10088 ' 


1269 


11421 


529200 
540621 


5024000 
4865580 


12872 


25744 


55212300 
55238044 


158411000 
110476088 



128768 1030144 \ 55^'K40^^AA /^^\^yi^n^^ 
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». What is the cube root of 84604519 ?, Atui, 439. 

3. What is the cube root of iiSb'iQi'ipi ? Ans. 1331. 

4. What 13 the cube root of l69G3a46'r88375 ? Aits. 22215. 
6. What is the cube root of 27O67n:i:03:il898'J6 ? 

Ana. 6^866. 

6. WTiat ia the cube root of .091136 ? .4ns. .45. 

7. What is the cnbe root of ,000529475129 ? Ans. .080a 

8. What ia the approximate cube riot of .008649 ? 

Ans. .3053+. 
Erttaot the cube roots of the following numbers : 
^ = 1.359981+ I 4^ = 1.709975 + 

^3 = 1.442249+ -j/fi = 1.817120 + 

^ = 1.587401 + I V^7 = 1.912931 + 

ApPLicATioira its Cube Root. 
1. What is the length of one Bide of a cistern of cubical 
tfsrm, containing 1331 solid feet? Am. II feet. 

3. The pedestal of a certain monument is a square block 
^f granite, containing 373248 solid inches ; what is the 
length of one of its ddes ? Ans. 6 feet 

3. A cubical box containa 474552 soUd inches ; what is 
the area of one of its pidea ? Ans. 42J aq. ft. 

14. How much paper will be required to make a cubical 
box which shall oon tain f J of a solid foot? Ans. J of a yard. 
5. A man wisbea to make a bin to contain 125 bushels, of 
equal width and depth, and length double the width ; what 
must be its dimensions? Ans, Width and depth, 51.223 + 
(inches; length, 102. 446 + inches. ^ ■ '^ 

BpherM *re to each ntber le tlie cahta of Ibelc dlwnelen or dMvuAreoeN. 
6. There are two spheres whose solid contenta are to each 
other OS 27 to 343 ; what is the ratio of their diameters P 

■" Analybib. Since Bpheres are to oach oUier as the cnbeg of their 
dfameWra, (Jie dlnmetere will be to ewiv W.\i6T *» ^t «x&ft Tiy^JM^'&i* 
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7. The diameter of a sphere containing 1 solid f ootig 149 
inches ; what is the diameter of a sphere containing 2 solid 
feet ? Ans. 18.7 + inches. 

8. If a cable 4 in. in circnmf erence> will support a sphere 
2 ft in diameter^ what is the diameter of that sphere which will 
besupportedb7acable5]n.inGiroamference? ^n^2.32+fti \ 

ABITHMETIOAL PBOGEBSSIONo 

445. An Arithmetical Progression, or Series, is a 

scries of numbers increasing or decreasing by a common dif- 
ference. Thus, 3, 5^ 7, 9^ 11 , etc.^ is an arithmetical pro- 
gression with an ascending series, and 13, 10, 7, 4, etc., is an 
arithmetical progression with a descending series. 

446. The Terms of a series are the numbers of which 
it is composed. 

447. The Extremes are the first and last terms. 

448. The Means are the intermediate terms. 

449. The Common Difference is the difference between 
any two adjacent terms. 

450. There are five parts in an arithmetical series, any 
three of which being given, the other two may be fomid. 
They are as follows : the first term, last term, comtnon dif- 
ference, number of terms, and sum of aLl the term^ 

Case L 

451. To find the last term when the first term, , 
common difference, and nnmber of terms are given 

Let 2 be the first term of an ascending series, and 3 the 
common difference ; then the series will be written, 2, 5, 8, 
11, 14, or analyzed thus : 2, 2 + 3, 2 + 3 + 3, 2 + 3 + 3 + 
3, 2 + 3 + 3+3 + 3. 

Ha'^ Ti^ that, in an ascending series, we obtain the 

iding the common difference once to the first 
term, \>'j «A^\ti^ ^^ ^«aas3ks>pa. ^tiSsst^sMSftk ■ 
term. • ani, m gea'swiX,^^ 0?i\aaa>L aw^ \i8ca 
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by adding the common difference txs many times to the first 
term as there are terms less one. 

The analTBiB for a deeoending series wonM be simUar. 

BiJLE. Multiply the common difference hy the number of 
terms less one, and add the product to the first term, if the ^ 
series ie ascending, and subtract it if the series be descending. 

Examples for Pra.ctice. 

1. The first term of an ascending series is 4, the common 
difference 3^ and the number of termd 19 ; what is the last 
term? , Ans. 6S. 

2. What is the 13th term of a descending series whose 
first term is 75, and common difference 5 P Ans. 15. 

3. A boy bought 18 hens, paying 2 cents for the first, 5 
cents for the second^ and, 8 cents for the third, in arith- 
metical progression ; what did he pay for the last hen? 

4. What is the 40th term of the series J, J, 1, IJ, etc. ? 

Ans. lOJ. 

5. A man travels 9 days ; the first day he goes 20 miles, 
the second 25 miles, increasing 5 miles each day ; how far 
does he travel the last day of his journey ? Ans. 60 miles. 

6. What is the amount of $100, at 7 per cent, for 45 
years ? $1^ + $7 x 45 = $415, Ans, 

Case II. 

453. To find the common difference when the 
•ztxemes and number of terms axe given. 

Beferring to the series, 2, 5, 8, 11, 14, analyzed in 451, 
we readily see that, by subtracting the first term from any 
term, we have left the common difference taken as many 
times as there are terms less one ; thus, by ta^^ing away 2 in 
the fifth term, 2 + 3+3-1-3 + 3, we hove ^ takfivi^^^kK^sa^ 

SvLR ZHvide the difference of the extremes "by t'K^ "nAWf*^ 
^fUrms less one. 
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Examples fob Peacticl;. 



1, The first term is 3, the last term is 17, and the nnmbet 1 
of terms ia G ; what ia the common difference ? Ans. 3, \ 

3. A man has seven children, whose ages are in arith- 1 
metical progression ; the youngest is 3 years oW, and the 
eldest 14 J what is the common difference of their ages ? 

Ans. 3 years. I 

8. Thecxtrcmesof an arithmetical series are land 501-, and | 

the number of terms is 34 ; what ia the common difference ? | 

4. An invalid commenced to walk for exercise, increasing 
the distance daily by a common difference ; the first day he 
walked 3 miles, and the 14tb day SJ miles ; how many miles 
did he walk each day ? 

Wbeu wc bave fOntid the camtDoB dlflerence iro maj odd IE once, twice, etc, (• 
Ibe Bret Unii, «iid wb tun tba lerieB, and cuDBsquBntlT the mmiu. ' 

Alls. 3, 3i, 4, 4^, 5, 5i, etc ^ 

CASii m. ^M 

453. To find the number of terms when the ex- 
trem.es and comjnon difiference are given. 

Examining the series, 2, 5, 8, 11, 14, analyzed in 451, 
■we also see that after taking away the first term from any 
term, we have left the common difference taken as many 
times E3 the number of terms, lees 1, 

EuLE. Divide the difference of the extremes by ike common 
difference, and add 1 to the quotient. 

EiAMPiEa FOB Peacticb, 
1. The extremes are 7 and 43, and the common difference 
ia 4 ; what is the nnmber of tenna ? Ans. 10. 

3. The first term is ^, the last term is 40, and the common 
difference itf 7^ ; what is the number of terras ? Ans. 6. 

3. A laborer agreed to build a fence on the following con- 
ditjons: for the first rod'he'WB.ato^ia^t^ c)«AB„m'Oo.«ai.'£a.- 
creaee of i cents on each. euccesavseToi-, t'Qa^aa'v. tiA <»ma 
. to £26 cents ; how many loda Sii "be ■ta>&i't Aiva. m -«*». 
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Case TV. 
454. To find the Bum of all the terms when the 
extremes and number of temiB are given. 

To deduce a rule lor finding the sum of all the terms, wo 
will take the series 2, 5, 8, 11, 14, writing it under iteelf in 
wi mTerse order, and add each term ; thus, 

a+ 5+ 8 + 11 + 14 = 40, once the Bum. 

14 + 11+8+5+3 = 40, " " " 

16 + IG + IG + If) + IG = 80, twice the sum. 

Here we perceive that 16, the sum of the eitromes, mnl- 

tiplied by 5, the number of terms, equals 80, which is twice 

the sum of the senes. Dividmg 80 by 2 gives 40, which is 

" e Bum required. 

Rule. Multiply the sum of the cxiremes by the number of 
terms, and divide t/ie product by 2. 

Examples fob Peactice. 
H I. The extremes are 5 and 32, and the number of terms 
ie ; what is the sum of all the terms ? Ans. 222. 

S. How many strokes does a common clock make in 13 
hours? Afis. 78 strokes. 

3. What debt can be discharged in a year by weekly pay- 
ments in arithmetical progression, the first being 124, and 
the last *il224 ? Ans. »33448. 

4. Suppose 100 apples were placed in a line 2 yards apart, 
and a basket 2 yards from the first apple ; how far would a 
boy travel to gather them up singly, and return with each 
separately to the basket? Ans. 20200 yards. 

J GEOMETRICAL PEOGEESSIOI5". 

455> A Geometrical ProgresaioB. \ft%?)sr\!is, tA.T^\-wv- 
bora increasing or decreasing by & co'ciaWA tsvoVwi^^^- 
TF7jeu tlw miiJtii)lii;r is greater ftia.ti.a-oii^i'^'^'*^^*^'^ . 
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ascending ; thus, 2, 6, 18, 54, 162, is aa ascending series, i 
in which 3 is the multiplier. J 

When the multiplier is less than a unit, the series is d^ l 
Bcending ; thus, 162, 54, 18, 6, 2, is a descending series, in \ 
which ^ is the multiplier. I 

456. The Ratio is the constant multiplier. j 

457. In every geometrical progression there are fire 
parts to be considered, any three of which being given, the 
other two may be determined. They are as follows : The 
first temiy last terWy ratiOy number of termsy and the sum of 
all the terms. \ 

The first and last terms are the extremes, and tne inter- | 
mediate terms are the mea}is. 

Case I. 

458. To find any tenn, the first term, the ratio, 
and number of terms being given. 

The first term is supposed to exist independently of the 
ratio. Using the ratio once as a factor, we have the second 
term; using it twice, or its second power, we have the third 
term; using it three tiinesy or its third power, we have the 
fourth term ; and, in general, the power of the ratio in any 
term is one less than the number of the term. The ascend- 
ing series, 2, 6, 18, 54, may be analyzed thus : 2, 2 x 3, 9 
x3x 3, 2x3x3x3. 

In this illustration we see that 

1st term, 2, is independent of the ratio. 

2d term, 6 = 2x3 = the first term into the 1st power of 
the ratio. 

3d term, 18 = 2 x 3* = the first term into the 2d power 
of the ratio. 

4th term, 54 = 2 x 3' = the first term into the 3d power 



Hply the jirst term haj tliat po-usw oj \\A<tQi<A 
numiber of terms less ^. 
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Examples fob Pbactice. 

1. The first term of a geometrical series is 4, the ratio is 
, 3 ; what is the 9th term? Am. 4 x 3» = 26244. 

2. The first term is 1024^ the ratio ^, and the number of 
terms 8; what is the last term ? Ans. -^. 

3. A boy bought 9 oranges, agreeing to pay 1 mill for 
the first orange^ 2 mills for the second, and so on ; what 
did the last orange cost him ? Ans. I.256. 

4. The first term is 7, the ratio \y and the number of 
terms 7 ; what is the last term ? Aiis. \^\^v 

5. What is the amount of $1 at compound interest for 5 
years, at 7 per cent, per annum ? An8. $1.40256+. 

In the above example the first term is $1, the ratio is $1U|7, and the number ol 
terms is (V 

6. A drover bought 7 oxen, agreeing to pay $3 for the 
first ox, $9 for the second, $27 for the third, and so on ; 
what did the last ox cost him ? Ans, $2187. 

Case IL 

459. To find the sum of all the terms, the ex- 
tremes and ratio being given. 

If we take the series 2, 8, 32, 128, 512, in which the ratio 
is 4, multiply each term by the ratio, and add the terms 
tiius multiplied, we shall have 

8 + 82 + 128 + 512 + 2048 = 2728 = 

Bu t 2 + 8 + 32 + 128 + 512 = 682= 

Hence, by subtracting, we get 2048-2 = 2046 = \ ^ITthJ'^^f '"^ *** 
Dividing by 8, the ratio less one, 2046^-3 = 682 = | ^^^f ^°°^ °' *" "*« 

The subtraction is performed by taking the lower line or 
series from the upper. All the terms cancel except 2048 
and 2. Taking their difference, wMcli ia % \ime5. NiJafe ^osa.^ 
tmA dividiDg by 3, the ratio leaa one, N^e xcwa\* V«:^^ ""^ 
sum of all the terms. 



Four Hmea the sum of 

all the terms. 
Once the amn of all the 

terms. 



i 

I 

I 

I 
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RuLB. Multiply the greater extreme by the ratio, suUrad 
the less extreme from t/ie product, afid divide the remaitider 
by the ratio less 1. 

Let ererj deerearing Miies be lnTei!ted,aiid the flnt tenn called thelut ; thai thi 
ntio will be 9na(«r than a iBUit. If the Mriee be ii|fbii<«, the flnt term if a djjiba 

Examples fob Pbaotioe. 

1. The first term is 2, the last term 486, and the ratio 3; 
what is the sum of all the terms ? Ana. 728. 

2. The first term is 4, the last term is 262144, and the 
ratio is 4 ; what is the sum of the series ? Ana* 349524 

3. The first term of a descending series is 162, the last 
term 2, and the ratio \', what is the sum ? Ans. 242. 

4. What u the value ot\,'^, yf|, etc., to infinity ? Ans, f 

In the following examples we flnt And the Uut term by the Bole under Cue L J 

5. What yearly debt can be discharged by monthly pay- j 
ments, the first being $2, the second $6, and the third $18, 
and so on, in geometrical progression ? Ans. 1531440. 

G. If a grain of wheat produce 7 grains, and these be 
sown the second year, each yielding the same increase, how 
many bushels will.be produced at this rate in 12 years, if 
1000 grains make a pint ? Ans. 252315 bu. 4| qt» 

7. Six persons of the Morse family came to this countij" 
200 years ago ; suppose that their number has doubled every 
20 years «ince, what would be their number now? / I ^^ 

The other cases in Progression will be found in the Higher Arithmetic. « 



PROMISCUOUS EXAMPLES. 

1. One-half the sum of two numhers is 800, and one-half the difibN 
L ence of the same numbers is 200 ; what are the numbers? 
I Ans. 1000 and 600. 

■ fl V •^nmber is that to vf\i\c\i,\l ^wx u&ji \ ^1 -^^^ of Itself, tha 

f a day ia S'Vi.^l ToXru \^ wiA Aa^,^^^v 
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I 1 A oommisaioD mercbant teceived TO bags of nhcit, eacli rauttun- 
Wtg 3 bn. B pk. 3 qt. ; how mBny baahelB did he receive? 
*B. Four men. A, B, C, and D, are in poHsession ot $1100 ; A haa R 
certain euux, B baa twice as much aa A. C bas ^00, aiid D bos $300 
more than C , how many dollars has A ? Am. $100. 

6. At a certain election, 3000 TOtes were cast for three candidates, 
A, B, and C ; B had 200 more votes than A, and C had 800 more than 
B; how many votes were cast for A? Am. 000. 

7. What part of 17^ ia 3J ? Ans. H- 

1 B. The diJHbrEuice between f and J of a niunber is 10 ; what ia tha 
biuubei? Am. SGO. 

] ft A merchant bought a hogshead of mm for $28,35 ; how much 
Wmter muat be added to reduce the fiiEt cost to 35 cents per gaJIon ! 
I Am. 18 gal. 

I 10. A and B traded with equal Eums of money ; A gained a sum 
■naal to t of his Block : B lost $200, and then ho hail ^ aa much as A ; 
Kow much was the original stock of each ? Ana. $500. 

I 11. A fftrmer sold 17 buahela of barley, and 13 bushels of wheat, for 
H81.55; he received for tlie wheat 33 cents a bushel more than fortha 
purley ; what was the priOB of each per bushel ? 
P Am. Barley, $.00 ; wheat, $1.25, 

Vis. What ia the interval of time between March 20, 21 minutes past 
■ o'tJock, P. M., and April 11,0 minutea past 7 o'clock, a, m. ? 
p Am. 31 da. IS h. 44 min. 

I 13, What o'clock is it when the time from noon is ^^ of the time to 
|UdnightT An». 5 o'clock 24 min. p. u. 

y 14. What is the least number o( gallons of wins that can be shlp- 
med in either hogshends, tiercea, or banela, just filling the veaaels, 
nrtthoiib deficit or exceaaY Ant, 120 gal. 

11^6. A ferryman has four boats ; one will carry 8 barrels, another 0, 
■Bother 15, and another 10 ; what ia the smallest number of barrels 
gl^t will make full freight for any one, and all of the boata ! 
, 16. A and B havo the same income; A aaves J of his, but B, by 
spending $30 a year more than A, at the end of four years finds him- 
self $40 in debt; what is their incocie, andhowmuch does each apend 
a year ! I Income. $1S0. 



17. 1 
a that p 



B spends $170. 



18. If 3^ yards of cloth 1 j yards wide cost $3.37!, what will be tho 
coat of 36i jards IJ yards wide I Am. $53,779. 

18, I lend my neighbor $200 tor montha ; how long ought he to 
lend me $1000 to balance (he favor t 

20. Bought rfulroad eiock to the amount of $33!)0.80, and fonnd that 
tiie sum invested was 40 per cent, of what I had left : what auni had 
't*t first T Ati»- *JgU*,5*i. 

. ^CperoBiK.of I of ft number iawlia.^^t«iiA.o'i\'^'^"^^"^ 
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32. Divide b, prize of JIlOSOO among 60 privntes, 6 Bubaltern offieellt 

3 lieutenante. and a commander, giving to escb Eiibatl«rn doable tbl i 
Bhare of a private, each lieutenant 3 timea as much as the aubaltena ] 
and to the commBnder double that of a lieutenant ; how much is eadl 
man'B Bhftre? Jiw. Com. $1300 ; each maji, $100. 1 

23. A. la SI miles in advance of B, tvho is in pursuit of him; 11 
travels 16 ratlea per hour, and B 19 ; In how mauj' hours nill B ovei-j 
take A! | 

34. How much wool, at 20, 30, and 54 ce 
mixed with 9S pounds at 50 cents, to make tl 
40 ceata por pound ? 

Ai^. 133 lb. at SO ; m lb. at 30 ; 100 lb. s 

25. If 240 bushels of wheat are purchased at the rate of 18 busLell 
for i22i, and sold at the rate of 33^ bushels for $33.75, what is the 
profit on the whole V Ann. (GO. 

26. My horse wagon, and liamess together are worth $169; i 
wagon is worth 4 times the harness, and the horse Is north douMB 
the wagon ; what ia the value of each ? I Horse, $104. 

Ane. ] Wagon, $ 53. ! 
/ Bamess. $ 13. , 

37. The shadow of a tree measures 42 feet ; a staff 40 inches in 
length casts a shadow 18 inches at the sajno time ; what is the hi^iglit 
of the tree! Am. 93; feet. 

2H. If a piece of land 40 rods long and 4 rode wide make an acre, 
how wide must It b« to coutain the siune if it be but 2S rods long ! 
Ana. 63 roda. 

2!). A, B, and C are emiployed lo do a piece of work for $20,45 ; A 
and B together are supposed to do } of it; A and C A^, and B and C 
a, and paid proportionullj ; how much must each rec«iveT 

SO, If 13 ouncea of wool make 2i yards of cloth that ia 6 qnarten 
wide, how many pounds of wool will it take for 150 yards of cloth 4 
quarters wide 1 

31, Six persoTiB, A, B, C, D, E, and F, are to share among tbeia 
$6300 ; A is to have | of it, B J, C {, D Is to have aa much as A and 
C together, and the remainder is to be divided between E and P in 
the proportion of 3 to 5 ; how much does each one receive? 

33. What is the amount of $200 for 8 years at 6 per cent, compound 
interest? Aiis. $318,769. 

33. A garrison, consisting of 300 men, was provisioned for 6 months; 
but at tjie end of 5 months they dismissed so many of the men that 
the romaining provision lasted 5 Mouths longer ; how mMiy men were 

34. A certain principal, at wimpound interest for 5 years, at 6 per 
cent,, will amount to $669.113 ; in what time will the same piindpkl 
amount to the same sum, at per cent, simple interest t 

Ans. 5yr. 7mo. lS,3 + dB,. 
35. Paid f 148.352 for 0728 Ie«.oiv>iie\ani\«T-,\u™-omjSB.-wwfc'tass. 
per (iiDUsand ? 
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86. Comparing two nmnbers, 483 was found to be their least oom- 
- mon multiple, and 23 their great^t common divisor ; what is the 

product of the numbers compared ? Ans. 11,109. 

87. Eight workmen, laboring 7 hours a day for 15 days, were able 
to execute i of a job ; in how many days can they complete the 
residue, by working 9 hours a day, if 4 workmen are added to their 
number? Ana. 15|days. 

88. If a hall 86 feet long and 9 feet wide require 86 yaids of 
carpeting 1 yard wide to cover the floor, how many yards 1 J yards 
wide will cover a floor 60 feet long and 27 feet wide ? 

Ans, 144 yards. 

89. A, B, and C traded in company ; A put in $1 as often as B put 
in $3, and B put in $2 as often as put in $5 ; B's money was in 
twice as long as C's, and A's twice as long as B's ; they jgained $52.50 ; 
how much was each man's share of the gain ? (A's, $12. 

Ans. \ B's, $18. 

C's, $22.50. 

40. A and B found a watch worth (45, and agreed to divide the 
value of it in the ratio of f to | ; how much was each one's share? 

. ($20,A's. 
^"*- } $25, B's. 

41. A man received $33.25 interest on a sum of money, loaned 
5 years previous, at 7 per cent. ; what was the sum lent? 

Ans, $95. 

42. The diameter of a ball weighing 82 pounds is 6 inches ; what is 
the diameter of a ball weighing 4 pounds ? Ans, 8 inches. 

43. Divide $860 m the proportion of 2, 8, and 4. 

Ans, $80, $120, $160. 

44. If l^ working 6f hours a day a man can accomplish a job in 
12| days, how many days will be required if he work 8^ hours per 
day? ' Ans. 9|f\r days. 

45. An open court contains 40 sqtiare yards ; how many stones, 
inches square, wUl be required to pave it ? Ans. 640. 

46. A drover paid $76 for calves and sheep, paying $3 for calves, 
and $2 for sheep ; he sold } of his calves and | of his sheep for ^23, 
and in so doing lost 8 per cent on their cost ; how many of each did 
he purchase ? Ans: 12 calves ; 20 sheep. 

47. If a cistern, 17^ feet long, 10^ broad, and 13 deep, hold 546 
barrels, how many barrels wiU that cistern hold that is 16 feet long, 
7 broad, and 15 deep ? Afis, 884 bbls. 

48. If 12 men, working 9 hours a day for 15f days, were able to 
execute f of a job, how many men may be withdrawn, and the residue 
be finidied in 15 days more, if the laborers are employed only 7 hours 
a day? Ans. 4 men. 

49. A ffeneral formed his men into a square, that is, an equal 
number m rank and file, and found that he had 59 men over % ^x:^^ 
increasing the number in both rank and fiifi\i7 \ Ta»3x.,\L^ >«^xsXR^'?i>' 
mein tQ complete the square ; how majiy mfiia ^^^ ^^*^ ^;am 
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50. Bought wheat at $1^ per bushel, com at $.75 per bushel, and 
barley at f .60 per bushel ; the wheat cost twice as mach as the com, 
and the corn twice as much as the barley ; of the sum paid, $343 
and i of the whole was for wheat, and $153 and ^ of the whole 
was for the com ; how many bushels of grain did I purchase ? 

An8, 756. 

51. Divide $630 among 3 persons, so that the second shall haye f as 
much as tiie first, and tne third ^ as much as the other two ; what is 
the share of each? ( 1st, $240. 

Ans. i 2d, $l8a 
(8d, $210. 

52. Boufi'ht a hogshead of molasses for $28, and 7 gallons leaked 
out ; at what rate per gallon must the remainder be sold to gain 
20%? 

53. 20 per cent, of { of a number is how many per cent, of 2 times 
} of 1( times the number ? Ans, 7^. 

54. B and C, trading together, find their stock to be worth $3500^ 
of which C owns $2100 ; they have gained 40 per cent, on their ^ai 
capital ; what did each put in? .^. j B, $1000. 

(C, $1500. 

55. If the ridge of a building be 8 feet above the beams, and ths 
building be 32 feet wide, what must be the length of rafters ? 

56. If 12 workmen, in 12 days, working 12 hours a day, can make 
up 75 yards of cloth, f of a yard wido, into articles of clothing ; how 
many yards, 1 yard wide, can be made up into like articles, by 10 men, 
working 9 days, 8 hours each day ? Ans. 23^. 

57. A grocer sells a farmer 100 pounds of sugar, at 12 cents a ])ound, 
and makes a profit of 9 per cent. ; the farmer sells him 100. pounds of 
beef, at 6 cents a pound, and makes a profit of 10 i)er cent.; who gains 
the more by the trade, and how much ? 

Ans. The grocer gains $.445 +more. 

58. In 1 yr. 4 mo. $311.50 amounted to $336.42, at simple interest; 
what was the rate % ? Ans. 6. 

59. Three persons engage to do a piece of work for $20 ; A and B 
estimate that they do f of it, A and C that they do f of it, and B 
and C that they do | of it ; according to this estimate, what part of 
the $20 should each man receive ? 

Ans. A% $11 J ; B's, $5f ; Cs, $2f. 

60. Paid $375, at the rate of 2j^ per cent., for insurance on a 
cotton factory and the machinery ; for what amount was the poK<7 
given? 

Gl. A merchant bought goods in Boston to the amount of $1000, 
\iid gave his note, dated Jan. 1, 1857, on interest after 8 months; 
six months after the note was given he paid $560, and 5 months after 
the first payment he paid $40d ; what was due Aug. 23, 1859 ? 

Ans. $66.63+. 
62. If I of A's money be equal to fof B's, and f of 6*8 be eqiol 
io§oiCa»KDd\ of <?b\m «KV!^V>\Ql\y%^«iAD has $45 motv ttn 
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CB. A owed B $900, to be paid in 8 years ; bnt at the expiration of 
months A agreed to pay $300 if B would wait long enough for the 
balance to compensate for the advance ; how long should B wait after 
the expiration of the 3 years ? Ana. 13^ ma 

64. A certain clerk receives $800 a year ; his expenses equal ^^ of 
what he saves ; how much of his salary does he save yearly V 

65. A merchant sold cloth at $1 per yard, and made 10 per cent, 
profit ; what would have been his gam or loss had he sold it at $.87j^ 
per yard ? Ans, Loss, 3} fo . 

66. What is the cube of |^ Ans. fj. 

63 

67. What is the cube root of ^-[zrr Ans, |. 

149} 

68. A miller is required to grind 100 bushels of provender worth 60 
cents a bushel, from oats worth SO cents, com worth 86 cents, rye 
worth 00 cents, and wheat worth 70 cents per bushel ; how many 
bushels of each may he take ? 

69. A man owes $6480 to his creditors ; his debts are in arith- 
metical progression, the least being $40, and the greatest $600; 
required the number of creditors and the common difference between 
the debts. j„- j 24 creditors. 

-^'^- ( $20 difference. 

70. Two sliips sail from the same port ; one goes due north 128 
miles, and tiie other due east 72 miles ; how far are the ships from 
each other? Aiu. 146.86+ miles. 

71. If 10 pounds of cheese be equal in value to 7 pounds of butter, 
and 11 pounds of butter to 2 bushels of corn, and 14 bushels of com 
to 8 bushels of rye, and 4 bushels of rye to 1 cord of wood ; how 
many pounds of cheese are equal in value to 10 cords of wood ? 

Ans, 660. 

72. A and B traded until they gained 6 per cent, on their stock ; 

then { of A's gain was $18 ; if A's stock was to B's as } to ^, how 

much did each gain, and what was the original stock of each? 

. j A's gain, $45 ; stock, |760. 
^ns. ^3,g « 137.50; " $625. 

73. If 20 men, in 21 days, by working 10 hours a day, can dig a 
trcnndi 80 ft. long, 16 ft. wide, and 12 ft. deep, when the ground is 
called 8 degrees of hardness, how many men, in 26 days, by working 
8 hours a day, can dig another trench 45 ft. long, 16 ft. wide, and 18 
ft. deep, when the ground is estimated at 6 degrees of hardness ? 

Ana, 84. 

74. Wishing to know the height of a certain steeple, I measured 
the shadow of the same on a horizontal plane, 27^ feet ; I then erected 
a 10 feet polo on the same plane, and it cast a shadow of 2| feet ; 
what was the height of the steeple ? An%. W^^. 

75. A can do a piece of work in 3 dajB^B can ^o ^ >2aafi» *«^^oso^ 
Bdmt MDd C 6 times aa much in 12 dayft *, \ii ^\^aX ^2as^« t»&.V2Q« 
kfib^Snftphceofworkf An*. ^ 
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76. A penKm sold two UamB for $1890 each ; for one lie ieo^v«d 35 
per cent more than its true value, and for the oHier 25 per cent leas 
than its true value ; did he gain or lose bj the sale, and ]m>w much ? 

Ans, Lost|252. 

77. Three men paid $100 for a pasture ; A put in 0- horses, B 12 
cows for twice tlie time, and C some sheep for 2^ times as long as B's 
cows ; paid one half the cost ; how many sheep had he, and how 
much did A and B each pay, provided 6 cows eat as much as 4 horses, 
and 10 sheep as much as 3 cows ? I C had 25 sheep. 

Ans, i A paid $18. 
(B «* $33. 

78. A man purchased goods for $10500, to be paid in three equal 
installments, without interest ; the first in 8 months, the second in 4 
months, the third in 8 months ; how much ready money will pay the 
debt, money being worth 7^ ? Ans. $10203.94+. 

79. A farmer sold 50 fowls, consisting of geese and turkeys ; for the 
|;eese he received $.75 apiece, and for the turkeys $1.25 apiece, and 
lor the whole he received $53.50 ; how many were there of each ? 

Ans, 20 geese, 80 turkeys. 

80. There is an island 78 miles in circumference, and 8 footmen 
«tart together and travel around it in the same direction ; A goes 5 
miles an hour, B 8, and C 10 ; in what time will they all come 
together again if they travel 12 hours a day ? Atis. o da. 1 h. 

81. A, B, and G are to share $100000 in the proportion of ^, }, and i, 
respectively ; but C dying, it is required to divide the whole sum 
proportionally between the other two ; how much is each one's share? 

Am J ^'s, |57142.85f. 
^'**- 1 B's, $42857.l4 

82. A, B, and have 185 sheep ; A's plus B's are to B's plus Cs 
as 5 to 7, and C's minus B's to C's plus B's as 1 to 7 ; how many has 
each ? Ans, A, SO ; B, 45 ; C, 60. 

83. A man sold one hog, weighing 250 pounds, at 4 cents per 
pound ; a second, weighing 800 pounds, at 41 cents ; and a third, 
weighing 869 pounds, at 5 cents ; what was the average price per . 
pound for the whole ? Ans, 4^\^ cents. 

84 In a certain factory are employed men, women, and hoys; 
the boys receive 3 cents an hour, the women 4, and the men 6; w 
boys work 8 hours a day, the women 9, and the men 12 ; the boys 
receive $5 as often as the women $10, and for every $10 paid to tne 
women, $24 are paid to the men ; how many men, women, and boys 
are there, the whole number being 59 ? 

Ans. 24 men, 20 women, 15 boys. 

85. A fountain has 4 receiving pipes, A, B, C, and D ; A, B, and C 
will fill it in G hours, B, C, and D in 8 hours, C, D, and A in 10 hours, 
and D, A, and B in 12 hours ; it has also 4 discharging pipes, W, X, 
Y, and Z ; W, X, and Y will empty it in 6 hours, X, Y, and Z in 5 
boara, Y, Z, and W in 41ioni^, «cad H^ W, and X in 3 hours ; sappose 
*Z>A SJDM all OP^BL ui4 the loun\a.\xi 1\]^/Yci^\^3a^ N2SBk&^^\x\<i it be 
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86. How many building lots, each 75 feet hy 125 feet, can be laid 
out on 1 A. 46 P. 18^ sq. yd. ? Ans, 6. 

87. A man bought a bouse, and agreed to pay for it f 1 on the first 
day of January, $3 on the first day of February, $4 on the first day of 
March, and so on, in geometrical progression, through the year ; what 
was the cost of the house, and what the average time of payment ? 

. j$4095. 

• ( Average time, Nov. 1. 

88. A man sold a rectangular piece of ground, measuring 44 chaiiui 
32 links long by 36 chains wide ; how many acres did it contain ? 

Ans. 159 A. 88.32 P. 

80. What number is that which being increafied by its half, its thizd, 
and 18 more, will be doubled ? Ana, 1Q&, 

90. A merchant has 200 lb. of tea, worth $.62} per pound, which he 
will sell at $.56 per pound, provided the purchaser will pay in coffee 
at 22 cents, which is worth 25 cents per pound ; does tne merchant 
gain or lose by the sale of the tea, and how much per cent, t 

Ans. Gained l/x%* 

91. A man owes a debt to be paid in 4 equal installments at 4,9, 12, 
and 20 months, respectively ; discount being allowed at 5 per cent. , he 
finds that $750 ready money will pay the debt ; how much did he owe ? 

-4rw. $784.74+. 

92. A and B traded upon equal capitals ; A gained a sum equal to } 
of his capita], and B a sum equal to ^ of his ; B's gain was $500 lesa 
than A's ; what was the capital of earn ? ' Ana. $4000. 

93. I purchase goods in bills as follows : June 4, 1859, $240.75 ; Aug. 
9, 1859, $137.25; Aug. 29, 1859. $65.64; Sept. 4, 1859, $230.36; Nov. 
12, 1859, $36. If the merchant agree to allow credit of 6 mo. on eacL. 
bill, when may I settle by paying the whole amount ? 

Ana, Feb. 1, 1860. 

94. A young man inherited a fortune, J of which he spent in 3 
months, and f of the remainder in 10 months, when he had only $2524 
left ; how much had he at first ? ^ ^Ttf :|5889.33 + . 




?. $781.67 f. 

96. I have three notes pay able 48 follows : one for $200, due Jan. 1, 
1859, another for $350, due Sept. 1, and another for $500, due April 1, 
1860 ; what is the average of maturity ? - " Ana. Oct, 24, 1859. 

97. A man held three notes, the first for $600, due July 7, 1859 ; 
the second for $530, due Oct. 4, 1859; and the third for $400, due 
Feb. 20, 1860 ; he made an equitable exchange of these with a specu- 
lator for two other notes, one of which was for $730, due Nov. l^S^ 
1859 ; what was the face of the oUnor. tad ^rVuBik ^\sl<^*1 
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MENSURATION OP LINES AND SUPERFICIES. 

4:00* In taking the measure of sldj line, surface, or solid, we are 
always governed hy some denomination, a unit of which is called the 
Unit of Measure, Thus, if any lineal measure be estimated in feet, 
the unit of measure is 1 foot ; if in inches, the unit is 1 indi. If any 
superficial measure be estimated in feet, the onit of measure is 1 
square foot ; if in yards, the unit is 1 square yard. 

401* If any solid or cubic measure be estimated in feet, the unit of 
measure is 1 cubic foot ; if in yards, the unit is 1 cubic yard. 

402. The area of a figfure is its superficial contents, or the 

surface included within any given lines, jj 

without regard to thickness. 

463. An Oblique Ang^le is an 

angle greater or less than a right angle ; 

thus, ABC and C B D are oblique angles. I '^ h 

Case I. 
464. To find the area of a square or a rectangle. 

465* A Square is a figure having four equal sides and four right 
angles. 

460. A Rectangrle Is a figure having four right angles, and its 
opposite sides equaL 

Rule. Multiply the length dp the breadth, and the product vUl be the 
square contents. 

Examples for Practice. 

1. How many square inches in a board 3 feet long and 20 inches 
wide? An8. 720. 

2. A man bought a farm 198 rods long and 150 rods wide, and 

agreed to give $32 an acre ; how much did the farm cost him ? 

Ans. $5940. 

3. A certain rectangular piece of land measures 1000 links by 100; 
how many acres does it contain ? Ans, 1 A. 

Case IL 
467. To find the area of a rhombus or a rhomboid. 

468. A Rhombus is a figure having four equal sides and four 

oblique angles. 

400. A Rhomboid is a figure having its opposite sides equal 
and parallel, and its angles oblique. 

The square, rectancfle, rhombus, and rhomboid, having their opposite sides pa^ 
aUel, are called by the general name, poroUeiogram. 

It IB proved in geometry t\i8A.«wTv7^^x»Jil€^<:i^gswssi.NA^»\^ 



It w provea in geomewy \v\a.\. a.v\^ 
\^gl9 *** length anOi m^m. 
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RxntjB. MulHply the length hy the shortest or perpendieular distance 
bettoeen two opposite sides. 

Examples fob Practice. 

1. A meadow in the form of a rhomboid is 20 chains lonp:, and the 
shortest distance between its longest sides is 12 chains ; how many 
days of 10 hours each will it take a man to mow the grass on this 
meadow, at the rate of 1 square rod a minute? Ans, 6 da. 4 h. 

2. The side of a plat in tiie form of a rhombus is 15 feet, and a per 
pendicular drawn from one oblique angle to the side opposite, will 
meet this side 9 feet from the adjacent angle ; what is the area of the 
put? uln«. 180 sq. ft 

Case IIL 
4:70, To find the area of a trapezoid. 

4:7 !• a Trapezoid is a figure having 
four sides, of wmch two are pandlel. 

The mean length of a trapezoid is one 
half the sum of the parallel sides. 





Rttle. Midtipiif one half the sum of the paralid sides hy the perpen-' 
dicular distance bettoeen thenu 

Examples foe Peactice. 

1. What are the square contents of a board 13 feet long, 16 biches 
wide at one end, and 9 at the other? Ans. 121 sq. ft 

2. What is the area of a board 8 feet long, 16 inches wide at each 
end, and 8 in the middle? An^. 8 sq. ft. 

3. One side of a field is 40 chains long, the side parallel to it is 
22 chains, and the perpendicular distance Between these two sides is 
25 chains ; how many acres in the field? Atis, 77 A. 5 sq. ch. 

Case IV. 

472. To find the area of a triangla 

473. The Base of a triangle is the side on which it is supposed 
to stand. 

474. The Altitude of a triangle is the perpendicular distance 
from the angle opposite the base to the base, or to the base produced 
or extended. 

475. A Triangle is one half of a parallelogram of the same 
base and altitude. 

Rule. Multiply one-half the hose by the altitude, or one-half the 
altitude by the base. Or, Multiply the base by the altitude, and iluidde 
the prodtict by 2. 

EXAltfPLES FOB PElLOnCl^ 

1. IToir man/ square jaida la a tftSBF^*^ '^"^ ^^ ^^^^^ 
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2. The gable ends of m bsm are eadi 28 feet wide, and the peipeii> 
dicnl&r height of the ridge abore the eaves is 7 feet ; how manj feel 
of boards %rall be zequiied to boaid up both gables? An», 196 feet 

Case V. 

476. To find the dxcam&resice or the diameter of 
a circle. 

4:77. A Circle is a 4gm bomiided ly one ^ 
mniform euiTedliiie. 

478. The Circumference of a dide is 
the cuired Une boonding it. 

479. The Diameter of a diele is a straight 
line paaeiiig thioogh the center, and tenninabBg 
in the circtimf erenee. 

It is proved in geometry that in eveiy drde the ratio between the 
diameter and the circmnfereuce is 3.1416 +. 

RxTLE. I. To find the cirdnnfeieiiee. — MvlHphf the diameter Ini 
8.1416. 
IL To find the diameter.-- jtftt/^^ «A« «jmi0l^4wmc^ 

Examples fob Practicb. 

1. What length of tire will it take to band a canii^ wheel 5 feet 
in diameter? An$, K^ ft. a4+in. 

2. What is the circnmferenoe of a drcular lake 721 rods in diame- 
ter ? Ans, 7 mi 25 rds. 1.54+ ft. 

8. What is the diameter of a circle 83 yards in drcumference ? 

J.9W. 10.5+yard& 

Case VL 

480. To find the area of a circle. 

From the principles of geometry is derived the following 

Rule. I. When both diameter and circumference are given ^ 
Multiply the diameter by the ci/reumferefice, and divide the prodvet by 4. 

II. When the diameter is given ;—MuU^y the eqttare of the diame- 
ter by .7854. 

III. When the drcnmference is given ; — MtMply the eqpawre cf the 
circumference by .07958. 

Examples fob Pbacticb. 

1. The diameter of a circle is 118, and the circumference 355 ; what 
la the area? Ans. 10028.75. 

9. What is the diameter of a circular island containing 1 square 
fe of land ? Atva. \ m\. '^ -A. \ A-v ft. 
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481. The Metric System of We^bts and Measures 

haa now received the sanetion of law among more tlianhall 
the inhabitante of the cirilized world. Up to this date it 
has been adopted in France, Germany, Auatria, the Kether* 
lands, Southern Europe, and South America, and has been 
legalized in Great Britain, Qermany, and the United 
States. 

' The Metric STBtem, «8 It ma presentad In »1I the edldonaof thla 
book, printed preriouB to 1877, waa DaeleaB, becatue the syiobols uid 
appUntian* did not correspond with present nssge. 

This will be s suffldect reaaon toi kq\m&'Ui&iU| 'ixi ^Juot. lA. ■Qo» 
lormer m»,tt«x, a i^ttA^^^ ^nd pwrt^nri Xiiml'iM <A. *&»» «r^^ 
togalitet with tome uaefol Tnipi.»^^ ^ i ^ y|in f ^a». 
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4S2m The Metric System of weights and measnreB Ib haged 
upon the decimal aoale. 

483. The Meter Ib the b<ue of the system, and is the (me ten 
mUUonih part of the distance on the earth's sorfaoe from the equator 
to either pole, or 89.87079 inches. 

From the Meter are made the Ar (are), the LUer (leeter), and the 
Oram ; these constitute the primary or principal units of the ^jstem, 
from which all the others are derived. 

484. The Multiple UnitSf or higher denominations, aro 
named hj prefixing to the name of the primary units the Greek 
numerals, Deka (10), Heeto (100), ^lo (1000), and Myra (10000). 

485* The Sub-Multiple UnitSy or lower denominations, are 
named hj prefixing to the names of the primary units the Latin 
numerals, Bed (A), CeiUi (^\ MUU {j^). 

Hence, it is apparent from the Tiame of a unit whether it is greater 
or less than the standard unit, and also htno many timee. 

Meter means measure ; and the thate principal unite are length, 
eapadty or volume, and weight. 



TABLES AUTHORIZED BY CONGRESS. 

486. MEASTJEES OP LENGTH. 



Metric Denominations. 



Millimeter. 
Centimeter. 
Decimeter. 
Meter . . . 
Dekameter. 
fiektometer 
Kilometer . 
iameter. 



Abbreria- 
tions. 



mm. 

cm. 

dm. 

M. 
Dm. 
Hm. 
Em. 
Mm. 



Yahies. 



1 

10 

100 

1,000 

10,000 



.001 M. 
.01 M. 
.1 M. 

M. 

M. 

M. 

M. 

M. 



Eqiiiyalents legalized 

bj Congress indenom* 

{nations now in use. 



0.03937 in. 

0.8987 ** 

8.987 •• 

89.87 '« 

898.7 

828 ft 1 in. 

3280 n. 10 in. 

or 0.68187 milei. 
6.2137 miles. 



yard, is the unit used in meafloring dothf 

aonly xxaoi lot inaaKofai^^^^i^^ ^24tas£»ik^«ad 
nila. 



miTHIC SYSTllir, M? 



Hat QmiMHfer and MSBmeter mrt und 1:^ vmohndcai «iid «&«« 
for suxmte lengths. Tbe Jkkawtgter, flatonrtgr, taid Hfyhmmmr «» 



Tlie fi^unrv end Oubiir JEnncr» wa^caiij thenQwawv&d oolwi 4f 
the iiiiwiiiii.il of lBqgfli,JBApim in flip tolkwrii^gtriaw^ 



1 CeoiK, OK. =18%. Meier =:1S8D «q. Iil. 

100 fiq. Metca. 1 ^^ ^^ =llMW*«4yi- 

100 



io.flo: ^jfa.=«:}=^ ato,(iiii.)=i«i 



The Spuart JUter is thevad for meuni^ ordBHoy sorflMMi of 

fnn* M czleDti. 

The Ar is the vsd of land messure, sad is m squire hImmm sIAs li 
10 meten^ etgaal to a jgvare dekamuUr, or 110.6 sqpoare jaids^ 



CUBIC MEASUHR 



1 Cohie Meter {Ctu M.)\ 

1000 CiLl)eciiiietefB(ea.ciia.)> =lSler =Sl$16c«Lft 
10 Dedstera (dt,) ) 

10 Sters {&) =1 DelDUter=rl3.070 <«. yl 

The Cubic Mst&r is the taut fat meswiring ordhiaix mUdt. 

The Ster Is the tmd of wood measure, and is equal to m aiWl 
meter, or ^760 cord. 

A Chtbie Meter of water weighs 1000 kSo9, or a metrie t^n. 

The eeale for the meter, liter Knd gram is unifonnlf V^\ Vs^>a 
scale for the square meter, 100 units otaxi^ ot^«t ha^^ ^sKi^ ^ 
tbe next b^er; and in the scale for the caXiliA tsiS^^Kt^ V<5f^ > 
Mojr order make one of the next higliQX. 
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487, MEASURES OP CAPACITT. 



Metric Names. 



Milliliter. . 
Centiliter. 
Deciliter. . 
Liter . . . 
Dekaliter . 
Hektoliter. 
Kiloliter.. 



Abbrevi-, 
ationa. 



mL 

d. 

dL 

L. 

Dl. 

HL 

Kl. 



Na of Litem. 



.001 

.01 

.1 



1 

10 

100 

1000 



Dry MeftBore. 



0.061 cu. in. 
0.6102 " 
6.1039 
0.908 qt 
9.08 qtB. 



<» 



t« 



i4 



Liquid or Win* 
[ea»are. 



iqiii< 
Ml 



2 bu. 3.35 pkfl.' 26.417 



0J37 fid. dr. 
0.338 fid. ox 
0.845 gill. 
1.0567 qts. 
2.6417 gala. 



1.808 cu yds. 



ii 



264.17 gals. 



Tlie Liter is commonly used in measuring liquids in moderate quav 
titles ; the dekaliter, for large quantities and for fruits, etc 

The Hektoliter is used for measuring grain, fruit, roots, etc., in large 
quantities, also for casks of wine. 

488, MEASUEES OF WEIGHT. 



Mbtkio Dbkoxinationb and Yaltjxs. 


Weight of what 

quantity of water 

at maxlmnm. 


BquiTBleut in de- 
nominations now 


Namos. 


Abbrcvi- 
atioDB. 


No. of Qrazns. 


in use. 

Avoirdupois 

weight. 


Milligram 

Centigram 

Decigram 

Oram 


mg. 

G. 

Dg. 
Hg. 
Kg. 
Mg. 

Q. 

T. 


.001 
.01 
.1 
1 

10 

100 

1,000 

10,000 

100,000 

1,000,000 


1 cu. millim. 
10 " 
.1 cu.centim. 

10 " " 

1 deciliter. 
1 liter. 
10 liters. 
1 hektoliter. 
1 cu. meter. 


0.0154 T.gr. 
0.1543 " 
1.5432 '• 
15.432 " 


Dekagram 

Hektogram 

Kilogram or Kilo. 

Myriagram 

Quintal 

Ton or Millier. 


0.3527 A.OZ. 
3.5274 " 
2.2046 lbs. 
22.046 * 
220.46 
2204.6 



The KUogram, or KilOy is the unit of common weight in trade and 
i trifle leas t}ian 2^ lb. Avoirdupois. 

• "W^glalug '^^i^ heavy articles, and is about 
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489. Pbdjoipal Units and theib Equivalents. 



Meteb. 



Ab 



laTEB. 



Gbam, 



f 



1. The unit of Length. 

2. The base of the metric system is one 

ten-millionth part of a quadrant of the 
earth's meridian. 

3. Equivalent, 39.3708 inches. 

1. The unit of Surface. 

2. A square whose side is 10 meters. 

3. Equivalent, 119.6 square yards. 

1. The unit of Capacity or Volume, 

2. A vessel whose volume is equal to a cube 

whose edge is one-tenth of a meter. 

3. Equivalent, .908 quart dry measure, or 

1.0567 quarts wine measure. 
A liter of water weighs about 2^ pounds. 

1. The unit of Weight. 

2. The weight of a cube of pure water whose 

edge is .01 of a meter. 

3. The water must be weighed in a vacuum 

4*^ 0., or 39.2° P. 

4. Equivalent, 15.432 grains. 



490. Appboximatb Values. 

When great accuracy is not required, it may oftCTi 
be convenient to use the following approximate values, which 
are very nearly the correct values : 



1 Decimeter 
1 Meter 
5 Meters 
1 Kilometer 



= 4 Inches. 

= 40 Inches. 

= 1 Rod. 
= I Mile. 



1 Sq. Meter = 10| Sq.Peet. 
1 Hektar = 2^ Acres, 



1 Cu. Meter = 

1 Liter = 

1 Hektoliter = 

1 Gram = 

1 Kilogram = 



i Cord. 
1 Quart 
^ Busheb 
15^ Grains. 
2^ Pounds. 



1 Metric Ton —2204 Pounds. 



A Myrumneter if 10 kibmafeem; ■& «r. \ft \ ii(Q1b» 
Umd; A iter is « cnMo meter e| Sr> 
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491. METRIC NOTATION AND NUMERATION. 

The Metric System is based upon the Arabic Notation^ 

the denominations corresponding with the orders of the 

Arabic notation ; and hence is written like United States 

Money, the lowest denomination at the right, as illustrated 

in the following 

Table. 

^ ^ I ^ i i 

67015 . 638 

I I I 1 i^ i i i 

The number is read 67015.638 meters ; or if expressed is 
centimeters it is read 6701563.8 centimeters ; if in kilometers^ 
it is read 67.015638 kilometers ; or, it may be read 6 myria^ 
meters, 7 kilometers, hektometers, 1 dekameter, 5 meters, 
6 decimeters, 3 centimeters, 8 millimeters. 

The names miUy cent, dime, used in United States Monej, corre» 
pond to miUh cenii, deei, in the Metric System. Hence the eagk 
might be called the deka-doUar, since it is 10 dollars ; the dime, a dec^ 
doUa/r, since it is -j^ of a dollar, etc. 

Write 3672.045 grams, and read it in the several orders ; 
read it in hektograms ; in kilograms ; in decigrams ; iii 
centigrams. 

Rule. — Write in their consecutive order the several denom- 
inations, and place a decimal point between the given denom^ 
ination and those of lower denominations. 

1. Bead 1456.34 liters, in metric units; read it in centi- 
liters; in dekaliters ; in hektoliters. 

2. Bead 795 centars in metric units ; in ars. 

3. Write 6 kilometers, 7 dekameters, and 3 decimeters, as 
eters. Ans, 6070.3 meters. 

4 flow .»w*»v litera in. & TDi.ci\i\«t«»> K^ ^Mk^Ut^ra^ 7 liters^ 
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492, To express a higher Metric Denominatiozi 
in terms of its lower denominations. 

1. Keduce 34.6732 kilometers to meters. 
Operation. 34.6732 x 1000 = 84673.2. Am. 84673.3 M. 
KuLE. — Multiply the given quantity by the number of the 

required denomination which makes a unit of the given 
denomination. 

Since the maltiplier is always 10, 100, 1000, etc., the operation k 
performed by removing the decimal point as many places to the rigki 
as there are ciphers in the maltiplier, annexing ciphers yrheA 
necessary. 

2. Bednce 63.7504 hektograms to grams. Ans. 6375.04 0« 

3. Express 347.5 hektolitersin liters. 

4. In 9.375 hektars, how many square meters? 
6. In 30.16 kilograms, how many grams? 

6. Ohange 1473 ars to square meters. 

7. Express 514 cubic meters in cubic decimeters. 

8. Beduce 7.63 kilos to grams. 

493. To express a lower Metric Denomination £n 
terms of its higher denominations. 

1. Eeduce 1073.56 meters to kilometers. 
Operation. 1073.56+1000 = 1.07856. Am. 1.07356 Km. 
Rule. — Divide the given quantity by the number of its 

own denomination which makes a unit of the required 
denomination. 

Since the divisor is always 10, 100, 1000, etc, the operation is 
performed by i*emoving the decimal point as many places to the 
left as there are ciphers in the divisor, prefixing ciphers when 
necessary. 

2. Reduce 40063 liters to hektoliters. Ans. 400.63 HL 

3. In 136.7 centigrams, how many grams ? Ans. 1.367 G. 

4. In 456021 square meters, how many hektars ? 

Ans. 45.6021 Ha. 

5. Express 512.63 grams in kilograms. 

6. How many cubic meters or sters in 76341 en. doav 
meters? 

7. In 62000 centimeters, how inaii^ AdMaMtoOkSt 
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404* To add, subtxaotymiiltiplyy and divide Metric 
Denominatiozi& 

1. What is the sum of 814217 liters, 53.062 hektoliten, 
and 125 milliliters ? 

Ofxbatioh. 814217 L.-f 5806^ L.-f .125 Us 66000^2 L^^iul 

2. Find the difference between 4.37 kilometers, and 1243 
meters. 

Operatioh. 487 Em.— 1J343 Km. = 8.128 Em., Ans, 

3. How much cloth in 8^ pieces of cloth, each piece con- 
taining 43.65 meters ? 

OPERiLTioK. 43.65 M. X 8.25 = 860.1125 M., Am. 

4. How many vessels, each containing 3.5 liters, can be 
filled from 43.75 dekaliters of wine? 

Operation. 487.5 L.-^8.5 L. = 125 ; 125 TeBsels, Am. 

Bulb. Write the given numbers decimaUy, reducing to 
the same denomination when necessary y and then proceed 
as in the corresponding operations of whole numbers and 
decimals^ 

6. Find the sum of 256.4 L., 7.641 HL, and 843 KL 

6. From 25.8 G. take 326 centigrams. How much re- 
mains? 

7. A dealer bought 15 tons of coal, and sold at one 
time 5.32 T., at another 3.045 T., and at another 4125 T. 
How much had he left ? 

8. From a piece of cloth containing 45.75 M., a tailor cut 
5 suits of clothes, each suit containing 7.5 M* How macl) 
remained ? 

9. What is the difference between 2 Ha. and 1242 ca. ? 

10. Find the sum of 12.65 M., 3.678 Dm., 2106.32 Hnu, 
Dd 570.36 dm. 

II. Find the difEerexLce\)^t^^^'^^^^* %si^Y&"^yiw 



i 
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495. To change the Metric to the Common 

System. 

I. 3.6 Km., how many feet ? 

OPERATION. Abtalybjcs. The meter la 

3.6 Km. X 1000 = 3600 M. the principal unit of the table ; 

39.37 in. x 3600=141732 in. ^^^^e we reduce the kilome-,;; 

14 1 ivoA * ie\ • 1 -I o-i 1 ^x ters to meters. Since there 
141732 m.-f-12 m. =11811 ft onoiy- v • * • 

are 89.87 mches m a meter, m 

8600 meters there are 8600 times 89.37 inches ; and since there are 

12 inches in a foot, there are as many feet as 12 inches are contained 

times in 141732 inches. Therefore 3.6 Km. are equal to 11811 feet. 

EuLE. Reduce the given quantity to the deno,ninution of 
the principal unit of the table; multiply b^ fne equivalent, 
and reduce tlie product to the required deno^n^natioiu 

Examples for Practice.. 

2. How many feet in 472 centimeters? 

Ans. 16.4865ifL 
8. How many cubic feet in 2000 eters ? 

Ans. 70632 cu. ft. 

4. How many gallons, wine meaisure, in 325 deciliters ? 

Ana. 8 gals. 2.343--^ qts. 

5. How many gallons in 108.24 liters? 

An^^ 28.594+ gals. 

6. How many bushels in 3262 kiloliters ? 

Ans. 92559.25 bush. 

7. How many square yards in 436 ars ? 

Ans. 52145.6 sq. yds. 

8. In 942325 centiliters, how many bushels ? 

Am. 267.3847 -i- bush- 

9. In 436 kilograms, how many pounds ? 

Ans. 961.19314 lbs. 
10. In 42 ars, how many square rods ? 

II. 75.5 hektars to acres ? 

12. In 450 cubic meters, how many cubio &eb^ 

13. How many gallons in ^4% U\aEli ^in&feX 
J4. How many aten in 18 oc 

15. How many pounds of 
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496. To change from the Common to the Metric 
System. 

1. In 10 lbs. 4 oz. how many kflograms ? 

OPERATION. Akaltbib. The 

10 lbs. 4 oz. = 10.25 lbs. g»m, the principal 

10.25 lbs. X 7000 = 71750 gr. ^^^ «* ^^^ ^a^le, ia 

71750 gr.^15.432 gr. = 4649.43 G. expressed in graka; 

4649.43 G.^1000 = 4.64943 Kg., Ans. ^^^ ^^ ^^^ 

to gndns. 15.483 grains make one gram ; hence, there are as man/ 
grams in 71750 grains as 15.482 grains is contained times in 71750 
grains. And since there are 1000 grams in a kilogTam, dividing 
4649.48 G. by 1000 will give the kilograms in 10 lb. 4 os. Therefoze, 
10 lb. 4 01. is equal to 4.64048 Eg. 

BuLE. Reduce the given quantity to the denomination in 
which the equivalent of the principal unit of the metric table 
18 expressed; divide by this equivalent, and reduce the quO" 
tient to the required denomination* 

Examples foe Peaotioe. 

2. In 6172.8 pounds, how many kUograms? 

Ans. 2800 Eg. 

3. How many bektars in 2392 square yards ? 

Ans, .2 H& 

4. How many ars in a square mile ? 

Ans. 25899.665552 A* 
6. How many cubic dm. in 18924 cubic yards ? 

Ans. 14467889.9082 cu. dm. 

6. In 892 grains, how many grams ? 

Ans. 57.8019 G. 

7. In 2 miles, 279 rods, and 5 yards, how many kilo- 
meters? Ans. 4.626418 Km. 

8. Bo""!^^ 4^4 bush, wheat at $3, and sold the same at 

^r ; how many hektoliters did I sell ? Did 
L how Bmda.^ 
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497. MISCELLANEOUS EXAMPLES. 

Required, the footings of the following bills : 

New Yoek, April 23, 1877. 
W. J. Milne, 

BoH of L. CooLEY & Son. 

122 M Broadcloth, @ $6.00 

320 " Bid. Shirting, " .35 

230 " White Flannel, " .30 

206.5 '' Ticking, " .31 

107.9 '' Blk. Silk, " 2.40 

Ans. $1235.975 

Redd Payment y 

L. CooLEY & Son. 

(3.) 

Buffalo, May 1, 1878. 
Chas. D. McLean, 

BoH of Wm. Benedict. 

40 chests Tea, each 30.5 Kg. @ $ 2.50 
12 sacks Java Coffee, " 40.00 
25 bbls. Coffee Sugar, each 110 Kg. '' .33 
10 '' Crushed " '' 95 Kg. '' .38 
30 boxes Eaisins, " 12 Kg. '' _^60 

Ans. $4951.00 

Redd Payment y 

Wm. Benedict. 

3. A man bought a lot of land 4 Km. long and 2 Km. 
wide, and sold one-third of it. How many ars had he left, 
and what was the cost of the lot, at $100 per acre ? 

Ans. to first, 53333.33^ A. Ans. to second, $197685.95. 

4. A fanner sold 540 HI. of wheat at $6, and invested the 
proceeds in coal at $8 per ton. How many metric tons of 
coal did he purchase ? Ans. 367%418^^14'X ^-^^ 

5. What will be the coebotdK'gi^iAii^w^^S^^ 
2 M. high, 1.9 M. wide, nt 
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G. How many meters of shirting, at $25 per meter, mnst 

be given in exchange for 300 HL oats, at $1.20 per hekto^ 
liter ? Ans. 1440 M. 

7. A grocer buys butter at t.28 per lb., and sells it at $.60 
per kilogram. Does he gain or lose, and what per cent? 

Ans. Lost, 2H|^- 

8. A bin of wheat measures 5 M. square, and 2.5 M. deep. 
How many hektoliters will it contain, and what will be ihk 
jcost of the wheat, at $2 per bushel ? 

Ans. 625 HL $3546.875. 

9. What price per pound is equivalent to $2.50 per Hg.? 

Ans. $11.34. 

10. A merchant bought 240 M. of silk at $2, and sold it 
at $1.95 per yard. Did he gain or lose, and how much? 

Ans. Qain^ $31.81. 

11. What is the area of a floor 1.25 M. long, and 8.7 M. 
wide ? Ans. .10875 A 

12. A merchant shipped to France 50 bbl. of coffee sugar, 
each containing 250 lb., paying $2 per hundred for trans- 
portation. He sold the sugar at $.34 per kilogram, and in- 
vested the proceeds in broadcloth at $4 per meter. How 

many yards of broadcloth did he purchase ? 

Ans. 458.71 -f yds. 

13. What would be the cost of a pile of wood 15.7 M. long, 
3 M. high, and 7.52 M. wide, at $1.50 a ster ? 

Ans. $531.29. 

14. What would be the cost of excavating a cellar 18.3 M. 
long, 10.73 M. wide, and 3.4 M. deep, at 15 cents per ster? 

Ans. $100.14 

15. How many centars of plastering in a house contain 
ing six rooms of the following dimensions, deducting one- 
twelfth for doors, windows, and base ? and what would be 
the cost of the work at 38 cents per centar ? First room, 
\2 M. ^ ^ ** "' woond room, 4.52 M. x 4 M. ; third room, 

i loom, 3.B^M:,x 3.82 M.; fifth room, 
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MISCELLANEOUS TABLES. 

498. The old French Liinear, and Liand Measure^ 

is Btill used to some extent in Louisiana^ and in other 
Trench settlements in the United States. 



Table. 

12 Lines = 1 Inch. 6 Feet s 1 Toiae. 

13 Inches = 1 Foot. 82 Toises = 1 Aipeot. 

900 Square Toises = 1 Square Arpent. 

The French Foot equals 12.8 inches, American, nearly. 
The Arpent is the old French name for Aerej and contains nearly 
I of an English acre. 

In Texas, New Mexico, and in other Spanish settie- 
ments of the United States, the following denominationa 
are still used : 

Table. 

1000000 Square Varas = 1 Lahor = 177.186 Acres (Amerieaa). 
25 Labors = 1 League = 4428.4 Acres ** 

The Spanish Foot = 11.11+ in. (Am.) ; 1 Vara = 38J in. (Am.)j 
108 Varas = 100 Yards, and 1900.8 Varas = 1 Ifile. 

Other Dekominationb m Usb. 

6000 Varas Square = 1 Square Leagua 
1000 Varas Square 33 1 Labor, or ^ Leagne. 
5645.376 Square Varas — 4840 Square Yards = 1 Acre, 
23.76 Square Varas = 1 Square Chidn ^ ^ Acre. 
1900.3 Varas Squares 1 8«cUoii la^^tf^^ 
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499. The following table will asmt fanners in makiag 
an accurate estimate of tbe amount of land in different 
fields nuder cuItivatioD : 

TXBLB. 



10 rods = 


A. 


2»feet 




20 " = 












60 " 


« 726 " - 1 


40 - - 




120 " 


X 868 " - 1 


«8 yds. = 




300 •■ 


X 108.9 " - 1 














100 " 


K 108.9 " - 1 


tai " = 


•■ 







500. The following table will often be found conven- 
ient, taking inside dimensions : 
Abox241iLxS41ii.x 14.?wiDooatalnati(trr«2of Bllgklkmk. 
A box 15 In. X 11 in. X U in. will contain 10 goBona. 
A. box 8} in. X 7 in. x 4 ia. will <»ntaln a gallon, 
A box 4 in. X 4 In. x 8.6 in. will conMn a quart. 
A box 24 in. X S8 in. x 16 in. will cont&in 5 buahela. 
A box 10 in. x 12 in. x 11.2 in. wiU contain o but^eJL 
A box 13 in. x 11.2 in. x 8 in. will oont^n a half-bTuhd. 
A bo: 7 iu. X 6.4 in. x 12 in. will contain a pech, 
Aboc 8.41n. x8 In. x4in. willcontsiuaAo^/peeft or 4dr7qn3jt8, 
A boi 6 in. bj 6J in,, nnd 4 in. deep, will conta' 
A box 4 in. by 4 In., and If ^ In. deep, will contain a pint. 
501* Nails are pnt up 100 pounds to tbe keg. 
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6* 
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34 
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3 
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Eailboad Feeight. 

502* When convenient to weigh them, all goods are 
billed at actual weight ; but ordinarily, the articles named 
below are billed, at the rates given in the following 



Table. 



Ale or Beer, 


820 lbs. 


perbbL 


Higbwines, 


850 lbs. per bbl 


Apples, green. 


150 « 


it 


Lime, 


200 " 


Beef, 


320 ** 


u 


Nails, 


108 •' per keg. 


Barley, 


48 " 


perbu. 


Oil, 


400 " perbbL 


Beans, 


60 •• 


u 


Oats, 


82 '* perbu. 


Cider, 


350 " 


per bbl. 


Pork, 


820 " perbbL 


Com Meal, 


220 " 


u 


Potatoes,com'n,160 " 


Com, shelled. 


56 " 


perbu. 


Salt, fine. 


800 " " 


Com in ear. 


70 " 


« 


** coarse, 


850 " 


Clover Seed, 


60 " 


tt 


*' in sacks. 


200 " per sack. 


K 


200 •' 


per bbl. 


Wheat, 


60 •* perbu. 


800 " 


*t 


Whiskey, 


850 *' perbbL 


Flour, 


200 " 


u 


2000 pounds are reckoned 1 Ton, 



Generally from 18000 to 20000 pounds is considered a car load. 

503. Lumber and some other articles are estimated aa 
follows : 



Weig^ 
Pine, Hemlock, and Poflab, thoionghly 

seasoned, per thousand feet 8000 

Black Walitdt, Ash, Maple, and Chebbt, 

per thousand feet 4000 

PmE, Hemlock, and Poplar, green, per M. 4000 
Black Walnut, Ash, Maple, and Chebbt, 

green, per M 4600 

Oak, Hickoby, and Elm, dry, per M 4000 

Oak, Hickoby, and Elm, green, per M.. . . . 6000 

BheSgles, green, per thousand 875 

Lath, per thousand 500 

Bfjck, common, per car load 4 lbs eacb* 

Coal, per car load •..•• 

Btone, undressed, per cubic ^rud |fiQO 



Amonnt for 


carload. 


6500 


6000 


6000 


4000 


6000 


4000 


85M. 


40 M. 


6000 


250 bo. 


^Qu^d* 



Table fob Istebcobb. 

nOi, nsfoOoidjtff Table ihoa* the rate per emt,/>fAnnvalSuom 
from Bottdt bearing 6, 8, 7, or 8 per oent. interegt, and eaitiitg 
from 40 to 115. 



P^^ 


6tJ. 


6^6. 


7JS. 


8^. 


Pnrchaw 
PricB. 


5JS. 


6;6, 


1%. 


%$■ 


40 


I2,fl0 


1.5.00 


17.50 


20.00 


83 


6,03 


753 


8.43 


0,63 


41 


13.30 


14.64 


17.08 


19.52 


84 


5.95 


7,14 


8.33 


0,53 


«3 


11.00 


It2a 


18.60 


19.04 


85 


6.88 


7.05 


fi.23 


9,41 


48 


11.03 


13.93 


16.38 


18.61 


SO 


5,81 


6.97 


813 


9.30 


44 


11.36 


13.63 


18.00 


18-18 


87 


5.74 


6.80 


8.04 


019 


46 


11.11 


18.83 


15,06 


17.78 


83 


5.88 


6.81 


■i-M 


9.09 


46 


10.86 


18.04 


15.21 


17.89 


89 


5.61 


a,74 


7-86 


8.08 


47 


10.63 


13.77 


1400 


17.03 


00 


5,55 


0.C6 


777 


8.88 


48 


IO.M 


12,60 


14,-53 


1G.66 


01 


5.4B 


0.59 


7-09 


8-79 


4D 


10.30 


13.35 


l-t29 


10.83 


03 


5.43 


6,53 


1.60 


8.09 


SO 


10.00 


13.00 


14.00 


1G.O0 


03 


0.37 


6.45 


-j-sa 


8.G0 


61 


fi.w 


11.70 


13.73 


15.68 


04 


5.31 


6.38 


144 


8.BI 


63 


D.ei 


11.53 


13.40 


13.38 


05 


6.36 


6.31 


7.38 


8-43 


68 


0.48 


11.83 


13.20 


15.09 


00 


6-20 


0,35 


7.29 


8,33 


64 


8.35 


It.H 


13.00 


15.81 


07 


5.15 


618 


7.21 


8.24 


BS 


9.00 


10.00 


13.73 


14,54 


08 


5.10 


6.13 


7.14 


8.19 


6S 


8.93 


ia70 


12.50 




DO 


5.05 


0.06 


7-07 


808 


57 


8.77 


10.53 


13.37 


um 


100 


5.00 


6-00 


7.00 


800 


68 


8.63 


1081 


13.00 


13.70 


101 


4.95 


5.94 


6,93 


7,B3 


&D 


8.47 


10.16 


11.80 


13.55 


103 


4-90 


.188 


086 


7,84 


00 


6.33 


lOOO 


11.00 


1333 


103 


4,85 


.1.83 


870 


7,70 


CI 


8.19 




11.47 


13.11 


104 


4.80 


5,r« 


fl73 


T.G9 


C3 


8.00 


0.(17 


11.29 


13.00 


105 


4.76 


5,71 


0-66 


7.61 


€3 


7.93 


0.52 


11.11 


13,60 


106 


4.71 


5,66 


0.60 


7,54 


€4 


7.81 


0.37 


10.03 


1S.50 


107 


4.07 


5.60 


6,54 


7.47 


CS 


7.63 


0.33 


10.78 


13,30 


108 


4,63 


6.55 


648 


7.40 


C6 


7.BT 


9.09 


10.60 


13.13 


100 


4,58 


5.S0 


6.43 


7-33 


C7 


IM 


6.05 


10.44 


11.94 


110 


454 


6-45 


0,30 


727 


08 


7.35 


8.83 


10.29 


11.70 


HI 


450 


5,40 


0.30 


7.30 


G9 


7.24 


8.09 


10.14 


11.50 


113 


4.46 


5.85 


635 


7,14 


70 


7,14 


8.57 


10 00 


11.43 


lis 


4,43 


5.30 


6,10 


7.07 


71 


7.04 


8.45 


0,85 


11.36 


lU 


438 


5.36 


6,14 


7,01 


73 


C.94 


8.33 


0.73 


11,11 


115 


485 


6.31 


6.08 


0-91 


7a 


B.84 


8.31 


9.58 


10.95 


116 


4.31 


5.17 


6.03 


8.89 


74 


6.75 


8.10 


0.45 


10.80 


117 


4,37 


5,12 


5.98 


0.83 


75 


6.00 


6.00 


0.3-) 


10,66 


118 


433 


5,08 


5.93 


6.77 


70 


0.57 


7.8B 


9.31 


1053 


119 


420 


5.04 


6.88 


6.73 


77 


c.4a 


7.79 


8.00 


1038 


130 


4.18 


5,00 


6.83 


6.66 


78 


0.41 


7,69 


8.97 


10-35 


121 


4.13 


4.95 


5,78 


G.61 


79 


6.32 


7.W 


8.66 


10,13 


123 


4.0B 


4S1 


5,73 


6,55 


80 


6.2.^ 


7.60 


8.75 


10.00 


123 


4,08 


4.87 


5.69 


6,50 


81 


PIT 


7.40 


8.64 


0.87 


124 


4,08 


483 


6.6B 


6.45 


^ 






8.5a \ «.i6 


4 ViS 


\MRi^tSR ^s»;^ 



aj:. 



